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FIGURE 1. Overview of the treatment modalities of oroantral communications. Visscher, van 







1*! +))1*%0%+*  ! ,!0%0! 0%((! 1*! /101.! /%),(!  ! ( #!*%2! ,!10 <0.!











 0!$*%-1! $%.1.#%(! ( ,(1/ +1.*0! %*/% -1! ( ,(1/ *%!**! ,+1. (!
0.%0!)!*0 !/!/0(!()!12!/0%1(%.!.;;,.!$.)**N
* 014  ! /1:/  ! d^e (1%  ;0; 00.%1; W^\XN 
( /S#%0  S1* ()!1)1+
,;.%+/0;0.,;6+> (-1%!/0;(!2;,1%//101.;/1.(! ;"10N

,.0%. 1 ;"10+//!14K !14%*%/%+*/ %2!.#!*0!/1%/0+1.%()!".+% !/+*0
.;(%/;!/ 7 0.2!./ ( )1-1!1/! !0 (! ,;.%+/0! 2!./ ( #.* ! /! $.*%:.!
2!/0%1(%.!N * ,.+: ! !*/1%0! 1  ;+((!)!*0  ! ,(!%*! ;,%//!1.  1 2+(!0
0.,;6+> ( "%*  ! ,!.)!00.! 1*!)+%(%0; /1""%/*0!  1 ()!1 !0 1#)!*0!.
%*/% ( +12!.01.!N  "!.)!01.! !/0 !*/1%0! .;(%/;! /*/ 0!*/%+*K  ! )*%:.!
+),(:0!!0;0*$!K7(S% ! !,+%*0//;,.;/W%#1.!]XW^aXN

!()!10.,;6+> ((S2*0#! S//1.!.1*,,+.0/*#1%*/1""%/*0K 1"%0
 !/(.#!/!K!-1%!4,(%-1!/+*014 !/1:/W^XN*.!2*$!(0!$*%-1!
(S%*+*2;*%!*0 S!*0.%*!.1*! %)%*10%+* !(,.+"+* !1.2!/0%1(%.! */(
)+%0%; !//NS;01 !,.+/,!0%2! !+*+3!.*Wa]X,!.)%/ !)+*0.!.-1!
(,!.0! !$10!1.!/0%* ;,!* *0! !(S;00 !*0%.!%*/%-1! !(,+/%0%+* !
( (%#*!)1+#%*#%2(!,..,,+.07 (.<0!+//!1/!2!/0%1(%.!N%*;!//%.!K
1* ,,.+"+* %//!)!*0 2!/0%1(%.! ,!10P<0.! !*2%/#; a 7 c )+%/ ,.:/ (
#1;.%/+*+),(:0!N


























!()!1 !+6%.!/01*!);0$+ !(0!.*0%2!,+1.(!0.%0!)!*0 !/N
(
+*/%/0! !* ( )+%(%/0%+*  S1* ()!1 2!/0%1(%.! )1+ ,;.%+/0; -1% !/0
 ;,(; %/0(!)!*0 !((.#!1. S1*! !*0W%#1.!^XN




!/0; !*0;X !(01;.+/%0;&1/-1S7("!);/%(! !(*%*!N1%/ !/%*%/%+*/
 ! ;$.#!);/%(!/ */(!2!/0%1(!/+*0!""!01;!/N
! ,;.%+/0! !/0 %*%/; 1 *%2!1  ! / /! "%*  ! ,!.)!00.! 1*! )!%((!1.!
)+%(%/0%+*  1 ()!1N *"%* !(1%P% !/0 .!,+/%0%+**;  %/0(!)!*0K !*




 0!$*%-1! !+6%.!/0#;*;.(!)!*0 .!+))* ;!$!6 (!,0%!*0; !*0;
!*.%/+* !((.#!.;#%+* ;*1 ;!K-1%!/0(!.;/1(00 1 ;,(!)!*0 %/0( 1
()!1N ((! "2+.%/!.%0 (S,,.%0%+*  !)( %!/ ,.+ +*0(!/ $!6 (! ,0%!*0
 !*0;N
*//+*;01 !,.+/,!0%2!K-1%+),.!(S10%(%/0%+* !(0!$*%-1! !+6%.7
!((!  ! !$.)**K +* 3+3!.* Wa]X "%0 .!).-1!. -1! (! 014  S;$! !/0
/!*/%(!)!*0 (!)<)!!*0.! (!/ !14);0$+ !/N* .!2*$!K (!*+).! ! /


























,(0%*/ 1*% ,; %1(;/K !0 (!/ ()!14 ,(0%*/ %P,; %1(;/N +1/ *! ,.(!.+*/
,/%% !!/ !.*%!./K +*0(S10%(%/0%+*!/0,!1".;-1!*0!K!0(%)%0;!7 !/,!.0!/
 !/1/0*!,(0%*!/); %*!/!0 !#.* !/0%((!/N
!()!1,(0%*1*%,; %1(;/S2:.!<0.!%*0;.!//*0 */(!/ !(%)%00%+*
 ! )+%(%0;  1 0%//1 2!/0%1(%.!K ,1%/-1S%( *S!4%/0! ,/  ! .;0.0%+* 0%//1(%.!
,+/0P+,;.0+%.!WabXN





 1()!1 +%0,!.)!00.!1*!.+00%+*(0;.(!/*/ %""%1(0;N!(1%P%!/0.;(%/;
7 ]P^ ))  ! ( (%#*! ); %*!K !0 7 ` ))  ! ( #!*%2! ).#%*(!  !/  !*0/
,+/0;.%!1.!/K"%* S;2%0!.0+10!,0$+(+#%!,.+ +*0(!W^aXN

( !/0 (+./ ;+((; !*,(!%*! ;,%//!1. !* +))!*9*0,. /,.0%! *0;.%!1.!
2!./ (/! 1 ()!1K &1/-1S7 !-1! (,.0%! *0;.%!1.! ! (S.0:.!,(0%*!
/+%02%/%(!7(/+.0%! !/+*"+.)!*N
* .;(%/! (+./ 1*! .+00%+* (0;.(!  1 ()!1 2!./ ( "%/01(!N !/ ,+%*0/
/;,.;/ !0 /*/ 0!*/%+* /+*0 .;(%/;/N  ,.0%! *0;.%!1.!  1 ,(%/ -1% .!/0!
 ;*1 ;!!/0,.+0;#;!7(S% ! S1*!,(-1! !,.+0!0%+*W"%#1.!_XN

!00! 0!$*%-1!  !)* ! 1 $%.1.#%!* 1*! #.* ! )%0.%/! %*/% -1S1*!
00!*0%+*,.0%1(%:.!(+./ !()*%,1(0%+* 1,; %1(!N
!$10014 !/1:/+0!*1,!10<0.!00.%1;7 (S,,+.0*+1..%%!.%),+.0*0
 1,; %1(!%*/%-1S7/)+%(%0;N*.!2*$!K(S%*+*2;*%!*0!/0()%/!7*1 !
(/0.101.!+//!1/! 1,(%/ 1.K +*0(.;P;,%0$;(%(%/0%+**;!//%0!]7^)+%/K

























































  I   
     









S10%(%/0%+* !(+1(! !%$0K+1T1("0, U!**#(%/K!/0 !2!*1! !
,(1/ !* ,(1/ ,+,1(%.! ,+1. ( "!.)!01.!  !/ +))1*%0%+*/ 1+ !0 */+
/%*1/%!**!/ %*/% -1S!* 0*0-1!#.!""+*,; %1(;,+1. ( "!.)!01.! !/ ;"10/
+.14 ,+/0 $%.1.#%14N 
*%0%(!)!*0  ;.%0! +))! 1*! /0.101.! *0+)%-1!
/*/"+*0%+*,,.!*0!K!((!)<)!;0;+*/% ;.;!,!* *0 !/**;!/+))!





 +1(!  ! %$0 !/0 1*! )//! (+1(;! +),+/;!  S1* +.,/ !*0.( !0  !
-10.!!40!*/%+*/M1(!W+12!/0%1(%.!XK0;.5#+> %!**!K0;.5#+P,(0%*!!0
0!),+.(!N ! +.,/ !*0.( !/0 /%01; ,.+"+* ;)!*0K (! (+*#  1 )4%((%.!
,+/0;.%!1.K 1 !//1/ !/ "%.!/ 11%*0!1.K .!+12!.0,.1*! "%*! ,/1(!N
S!40!*/%+* 1(! /S;0!*  /1,!."%%!((!)!*0  */ ( &+1! !0 !/0 ,.0%!((!)!*0
.!/,+*/(! 1+*0+1. !!((!P%W]cXW%#1.!`XN

0%((! !(+1(! !%$0!/0.!(0%2!)!*0+*/0*0! S1*%* %2% 17 (S10.!K
%* ;,!* ))!*0 !()//!+.,+.!((!#(+(!N

+*10%(%/0%+*0$;.,!10%-1!!/0 !2!*1!".;-1!*0!!*.%/+* !//%),(%%0;K !
/+* "%(! 014  S;$! !0 +),(%0%+*/K  ! (S!4!((!*0 ,,+.0 /*#1%* -1S!((!
%* 1%0K%*/%-1! !(S/!*!2+%.!("%(!)+.% %0; 1/%0! +**!1.W`XN!,(1/
(S%*0!.2!*0%+*!/0 .;(%/;! /+1/ *!/0$;/%! (+(!K !0 +*0.%.!)!*0 7 (S10%(%/0%+*
 ! ()!14 2!/0%1(%.!/K %( *S5  ,/  ! ,!.0!  ! ,.+"+* !1. /1(1(%.!N *
.!2*$!K+))!(S)%/!*;2% !*!	.%.)W]`X *//+*;01 !,.+/,!0%2!K(
+1(! !%$0*!,!.)!0,/ !"+.)0%+*+//!1/!!0 +*,/ !,+//%%(%0; !
.!/01.0%+*%),(*0%.!,.(/1%0!N

S!/0 (0!$*%-1! !$+%4,+1. (!/ ! %):0.!/1,;.%!1.7`))K2!1*
014  ! "!.)!01.! /1,;.%!1. 7 dce  S,.:/ +!/$( W_aXN %/ /!/ *+).!14
2*0#!/!0(!/!4!((!*0/.;/1(00/+0!*1/+*0+* 1%07;(.#%./+*%* %0%+*N
((!!/0;#(!)!*010%(%/;!,+1.(!/ ;"10/,+/0!4%/%+**!(/ !(2%0;1(!
0!((!-1!(.;/!0%+* !01)!1.K)%/;#(!)!*0 */(!0.%0!)!*0 !/"%.+/!/
+.(!//+1/)1-1!1/!/K ("!.)!01.! !/"!*0!/,(0%*!/K */(.!+*/0.10%+*
 1 &+%*0 0!),+.+)* %1(%.!K +))!)!).*! */ (S;(;20%+* 1,(*$!.
/%*1/%!*N!.0%*/10!1./,.;+*%/!*0)<)!/+*10%(%/0%+*,+1.(!.!+12.!)!*0

















(,.!)%:.! %*%/%+*N );0$+ ! !0.//+-1% +*/%/0! 7 %*%/!. 7\ )1
 !//+1/ 1+* 1%0,.+0% %!* !0!*+*N);0$+ ! !016%*+C(S+*%*%/!!*
..%:.! !(/+.0%! 1*(N*"%*( !.*%:.!,,.+$!-1%+*/%/0!7%*%/!.1
"+*  1/1(1/2!/0%1(%.!N* %//:-1!(+./&1/-1S7+/!.20%+* !(+1(! !
%$0"%* S%*%/!.(,/1(!-1%(S!*0+1.!N!2+(1)! !#.%//!*;!//%.!!/0
(+./,.;(!2;!*,.!**0/+%* !*!,/ (;/!. !/.*$!/ ! (S.0:.! "%(!!0
,.;2!*%.(S,,.%0%+* S$;)0+)!/N!/+*0+1./ 1 ;"10/+*0%*%/;/!0(!0%//1
]_





,+/0+,;.0+%.!/N*,!10 S+. +/!.2!.^&+1./,.:/(S%*0!.2!*0%+*1*.!+. 
#%*#%2(.+1#!10+1. !(+1(! !#.%//!K-1%,.;/!*0!1b:)!&+1.1*!+1(!1.






























































%#1.!aM/(%*%-1!M0%(%/0%+* !(+1(! !%$0,+1.("!.)!01.! S1*!
+))1*%0%+*1+/%*1/%!**!W^dXW!5!.X











1 "%0  ! / /%010%+* !*0.(!K  ! / )+%(%0;K )%/ /1.0+10  ! /+* $5,!.
2/1(.%/0%+*K ( (*#1!+*/0%01!1*!4!((!*0/%0! !,.;(:2!)!*0 ! ()!1




!/ ()!14 (%*#114 ,!12!*0 <0.! ,.;(!2;/ /1. / "! 2!*0.(!K  +./(!K +1
!*+.! (0;.(!NS!/0!*#;*;.( ( (+(%/0%+* 1 ;"10-1% %),+/! (!$+%4 1
()!1 (%*#1(N +1. (!/ K (! ()!1 (0;.( !/0 ,.0%1(%:.!)!*0  ,0;N








 (*#1!!/0 2/1(.%/;!,. !14.0:.!/ (%*#1(!/K 1*! .+%0! !01*!#1$!K
.*$!/ .!/,!0%2!/ !/.0:.!/ .+0% !/ .+%0! !0 #1$!NS.0:.! (%*#1(! /!
 %2%/!7 (/! ! ( (*#1!!* !14.*$!/K1*! +./(!!01*!2!*0.(!N!/
 !14.0:.!/ +./(!//S*/0+)+/!*07(,.0%!,.+4%)(! !((*#1!N!/ !14
2!*0.(!/7(,.0%! %/0(!NS!/0!00! +1(!2/1(.%/0%+*-1%,!.)!0 !(!2!.







*/+0.$;(!N !/!.#!/ 1 /%0! .!!2!1. /+*0 2%2;!/1%/0+1.%N ! ()!1




%*0!.2!*0%+*K ,!10 <0.! .;(%/; /+1/ *!/0$;/%! (+(!N 
( +*/%/0! 1 /!2.#!  1
,; %1(!N!(1%P%!/0/!0%+**;1*%2!1 !(!.#!,+/0;.%!1.! !("%/01(!N

















S%*+*2;*%!*0 )&!1.  1 ()!1 (%*#1( .;/% !  */ (S%*+*"+.0 "+*0%+**!(
!*0.!(!/ !140!),/+,;.0+%.!/K1/;,.((%)%00%+* !(S+12!.01.!1(!K(
.; 10%+* !()+%(%0; !((*#1!%*/%-1!(,.;/!*! !(/+* !N!,(1/(!
,.!)%!.0!),/1)+%*//!.;(%/!/+1/*!/0$;/%!#;*;.(!N
* .!2*$! S!/01*! 0!$*%-1! "%(! !0 !""%!#.8!7 ! ()!1 ! (*#1!
.%$!)!*0 2/1(.%/;N+.!(  */ /+* ;01 ! .,,+.0! -1S!((! *S!*0.%*! ,/  !
/;-1!((!//1.(/(%20%+*K()+%(%0;(%*#1(!!0(#1/00%+*K)%/-1S!((!,!10/!
/+( !.,.1*!,!.0! !\)!*)+5!**! !((.#!1. !((*#1!W_[XN

;(%//;1,.+"%0 !0!$*%-1!/,(1/+*"+.0(!/,+1. (!,0%!*0 */ (!/ !






!/ #.!""!/ +//!1/!/ 10+#:*!/ /+*0 10%(%/;!/  */ (!/ /  ! (.#!/  ;"10/
+//!14K /1,;.%!1./ 7 `))K !* /  S;$!  !/ 0!$*%-1!/ +*/!.20.%!/
0. %0%+**!((!/ +1K !* /  ! *;!//%0;  ! ,+/!  S%),(*0/N ! ,.;(:2!)!*0  1
#.!""+* +//!14 *;!//%0! 1*  !14%:)! /%0!  S%*0!.2!*0%+* $%.1.#%(! ! -1%
1#)!*0! ()+.% %0;K (! 0!),/ +,;.0+%.! %*/% -1! (!/ +),(%0%+*/N(#.;
!/ %*+*2;*%!*0/K (S10%(%/0%+* ! #.!""!+//!1/! 10+#:*!!/0 !2!*1! +1.*0!
,+1. ( "!.)!01.!  !/ K !* .%/+*  ! (  !)* ! .+%//*0!  S1*!
.;$%(%00%+* %),(*0%.!N*!""!0 (.;#;*;.0%+*+//!1/!*S!/0,/,+//%(!!*
.;(%/*01*! "!.)!01.!,. (!/ 0%//1/)+1/N!,(1/K (!,.;(:2!)!*0 1#.!""+*
 */ !/6+*!/%*0.1(!/.; 1%0(.#!)!*0(!/%*+*"+.0/,+/0+,;.0+%.!/ 1
,0%!*0N







	/ *  (N W]^X +*0 10%(%/; ,+1. 0.%0!. (!/ ,0%!*0/ 1*! *+12!((! 0!$*%-1!
10%(%/*01*#.!""+*)+*++.0%(,.+2!**0 !(.;#%+*)!*0+**%:.!K.!+12!.0
 S1*()!1 !!$.)**N!#.!""+*!/0,.;(!2;1*%2!1 1/%0! +**!1.K !







S%*0!.2!*0%+*!/0.;(%/;!/+1/*!/0$;/%! (+(!N!/+*0+1./ 1 ;"10+//!14
/+*0.;#1(.%/;/ !)*%:.!7+0!*%.1* ;"10%.1(%.!N1%/(!(+ !+.0%(!





(1/%!1./ 10!1./  ;.%2!*0 1*! .; 10%+*  ! ,!.0!  ! 2+(1)! %*/% -1S1*!
%*0;#.0%+*,.;+! !(#.!""!+//!1/! S+.%#%*!)!*0+**%:.!K2!1*0!),/ !
%0.%/0%+*,(1/ +1.0 +),.; 14 #.!""!/  ! .<0! %(%-1! 1 "%0  ! (S+.%#%*!
+))1*! 1/%0! +**!1.!0 1/%0!.!!2!1.W+.%#%*!!0+);/!*$5)0!1/!X!0
#.8!1.0:.!+/0;+#;*%-1! 1)!*0+*K+/)!).*!14N!/+/)!).*!14






10+#:*!7 ()* %1(!N06'!0(N Wa_X */ (!1.;01 ! (S+*010%(%/;!$!6_





 0!$*%-1! !/0 ( )<)! -1! ,+1. (! ,.;(:2!)!*0 1 *%2!1  ! ( /5),$5/!
)!*0+**%:.!N!,.%*%,!(!,(1/%),+.0*0,+1.!05,! !$%.1.#%!!/0 !"%.!
+..!/,+* .! ( 0%((!  1 (+ +//!14 ,.;(!2; 2! !(1%  1  ;"10 +//!14 "%*













S%*+*2;*%!*0  ! !00! 0!$*%-1! .;/% !  */ ( "%(! -1*0%0;  S+/  %/,+*%(!




S10%(%/0%+*  ! #.!""! +//!1/!)* %1(%.! ,!.)!0  ! 0.2%((!.  */ (!)<)!
$),/ +,;.0+%.! -1! ( "%/01(!K  S2+%. 1* :/ "%(! 2! 1*! .; 10%+*  1
0!),/ S%*0!.2!*0%+*K ! %)%*1!.(!/+),(%0%+*/,+/0+,;.0+%.!/!0 !*S2+%.
11*!%0.%!2%/%(!W"%#1.!d!0XN





*#.!""+* !+.0%(!,.+2!**0 ! ()* %1(!!/01*)0;.%1% ;( */ (
"!.)!01.!  !/  . %( "+1.*%0 1*! ,+.0%+* +.0%(! -1% ,!.)!0 1*!
.!+*/0.10%+*/+(% !7("+%/ 1,(*$!. 1/%*1/%*/%-1! 1 ;"10(2;+(%.!N



















S%*0!.2!*0%+* !/0 .;(%/;! /+1/ *!/0$;/%! (+(!N  ,.!)%:.! %*%/%+* /1%0 (!
+*0+1.  ! ( .<0! (2;+(%.!K  ! ( "!  %/0(!  ! ( ,.!)%:.! ,.;)+(%.! 7 (
01;.+/%0;N * ()!1  ! ,(!%*! ;,%//!1. !/0 /+1(!2; "%*  S+/!.2!. ( ,.+%
*0;.%!1.! 1/%*1/N*!"!*<0.!+//!1/! S!*2%.+*\[)) !(+*#1!1./1.c))
 ! (.#!1. !/0 .;(%/;! /+1/ %..%#0%+* +* *0! !0  ;+((;! 7 (S% !  S1*
%*/0.1)!*0 !,%!6+$%.1.#%!K!*,.!**0#. ! !*!,/,!."+.!.()!).*!
/%*1/%!**!N!#.!""+*!/0,(;!0/0%(%/; */(S(2;+(!N
%#1.!d!0M1!,!.+,;.0+%.!)+*0.*0(!+*0+1. !#.!""+*/ */(!/






S2*0#!  ! !00! 0!$*%-1! !/0 ( ,.+4%)%0; !*0.! (! /%0!  +**!1. !0 (! /%0!
.!!2!1.-1%,!.)!0 !.; 1%.!(!0!),/+,;.0+%.!%*/%-1!(S%*+*"+.0,+1.(!
,0%!*0N * .!2*$!K +))! ,+1. ( 6+*! .;0.+P)+(%.!K (! 2+(1)! +//!14
 %/,+*%(! !/0 (%)%0;  */ !00! .;#%+*N ! ,(1/K %( !4%/0! 0+1&+1./ 1* .%/-1!  !
,!."+.0%+* !()!).*!/%*1/%!**!(+./ 1,.;(:2!)!*0N!,!* *0K2!1*








!/0!$*%-1!/,.;; !*0!/K2!,.;(:2!)!*0 S+/)* %1(%.!+165#+)0%-1!K
0.%0!*02!/1:/(!/ !0%((!)+5!**!7(.#!N*.!2*$!(!,.+(:)!/!
,+/! 2! (!/ "%/01(!/  ! 0%((!/ /1,;.%!1.!/ 7 \` ))  !  %):0.!K !0 7 ,.+%/
(2;+(%.!/ .;/% 1!((!/  ! "%(! ;,%//!1.N ! ,(1/ ( )%/! !* ,(!  S%),(*0/
*;!//%0!(,(1,.0 10!),/1*! !14%:)!%*0!.2!*0%+* S;(;20%+* 1,(*$!.
/%*1/%!* ,.:/ ( "!.)!01.!  S1*!  7 (S% !  S1*! #.!""!  S+/)+*+ +.0%(N
S!/0,+1.!/.%/+*/K"%* !.; 1%.!(!*+).! S%*0!.2!*0%+*/!0 ! %)%*1!.(!
.%/-1!  ! )+.% %0;  ! ( #.!""! -1! !! W^`X  ;.%0 1*! *+12!((! 0!$*%-1!







S%*0!.2!*0%+* /! .;(%/! /+1/ *!/0$;/%! #;*;.(!N ((!  ;10! ,. (! 0.;  !/
%*%/%+*/.!/0(!/10+1. !("%/01(!K!0 1()!1,; %1(;,(0%*N!()!1
%.1(%.!10+1. !("%/01(!!/0/+1(!2;!00+1.*;2!./(S%*0;.%!1.K !)*%:.!7
//1.!.2!()!).*!.;/% 1!((! 1/%*1/1*!+1$! !"!.)!01.!W"%#1.!\[
XN
 -1*0%0;  S+/ *;!//%.! !/0 ;2(1;! 7 (S% !  S1* (+#%%!(  ! /**!. ^ !0
,.;(!2;!/1.(,.0%!*0;.%!1.! !(.<0!%(%-1!N*(+ S+/+.0%+/,+*#%!14
!/0,(; */("%/01(!"%* !,(%!.(! ;"10+//!14W"%#1.!\[XN!/".#)!*0/
 S+//+*0.;1,;.;/!0.+5;/N
(//+*0%*0.+ 1%0/ */("%/01(!"%* !+)(!.(!/
!/,!/.;/% 1!(/N*"%*(!()!1,; %1(;+*0!**0(S.0:.!,(0%*!!/0/101.;




 "!.)!01.! 1/%*1/7 (S% ! S1*#.!""+*,.;(!2;1*%2!1 ! (.<0! %(%-1!
+))!(!.,,+.0!.+0+.!*\dad!/01*!+,0%+*%*0;.!//*0!)%/-1% +%0<0.!




































!.0%(#!1.%1(%.!!/01*!);0$+ !.;!*0! !"!.)!01.! !/N
(,.;/!*0!
 !*+).!142*0#!/M%++),0%(!K.;/%/0*014%*"!0%+*/K*+*.;/+.(!K




! /%0! .!!2!1. !/0  S+.  ,.;,.; /+1/ *!/0$;/%! (+(!N !/ +*0+1./  ! (
"%/01(! /+*0 !4%/;/K (! /%0! !/0  ;..//;  ! 0+1/ 0%//1/  ! #.*1(0%+*N *
()!1 2!/0%1(%.! !0 1* ()!1 ,(0%*  ! .+00%+* /+*0 ,.;,.;/ "%*  !
.!"!.)!.(!/%0!7("%* !(S%*0!.2!*0%+*W"%#1.!\\XN
! #.!""+* !/0 ,.;(!2; /+1/ *!/0$;/%! (+(! ;#(!)!*0N *! %*%/%+* /!)%
%.1(%.!!/0.;(%/;!/1.(!.0%(#!N!(1%P%!/0,.;(!2;!0 ,0;7(0%((! !(
"%/01(! W"%#1.!\\XN 
( !/0 /101.; 7 (S+/ 7 (S% ! ! "%(  !,+(5#(0%*!^V[ W"%#1.!


























S%*0;#.0%+*  1 #.!""+*  ! .0%(#! *! *;!//%0! ,/  ! 2/1(.%/0%+*K ! -1%
.; 1%0 /+* .%/-1!  S;$!N ! ,.;(:2!)!*0  1 .0%(#! 1.%1(%.! *S!*0.%*! *%
%0.%!/*% ;"10/N!,(1/K10%(%/; */(!/ !"!.)!01.! !K%(,!.)!0 !
&+1!. (! .A(!  ! )!).*!  ! /;,.0%+* !*0.! ( )!).*! /%*1/(! !0 (
)1-1!1/!1(!K!-1%!4,(%-1!/+*014 !.;1//%0!N#.!""! !.0%(#! +%0







( )+%0%;  1 \d:)! /%:(! ,+1. ( "!.)!01.!  !/  ;"10/ ,(0%*/ %*/% -1! (
.!+*/0.10%+*,+/00.1)0%-1! 1,(*$!. !(S+.%0!N

! .0%(#! */( !/0 ,.0%1(%:.!)!*0  ,0; 1 0.%0!)!*0  !/  . %( !/0
/%01; ,.:/  ! ( 6+*!  S%*0!.2!*0%+* !0 ,!10 <0.! ,.;(!2;  */ (! )<)! 0!),/
+,;.0+%.!/*/-1!(!,0%!*0+1(!$%.1.#%!**S%0!/+%* !$*#!. !,+/%0%+*N
!,(1/%(,.;/!*0!(S2*0#! S<0.!"%(!)!*0 ,0;7(0%((!!07("+.)! !(
"%/01(!K %( 5  0.:/ ,!1  ! +),(%0%+*/  1 /%0!  +**!1.K !0 /+* ,.;(:2!)!*0
*S!*0.%*!,/ !,.;&1 %!!/0$;0%-1!N

*/1 W]dX .,,+.0! (! /  S1*! ,0%!*0!  ! __ */K 0.%0;! ,+1. 1*! "%/01(!
,(0%*! 0*0 S,,.+4%)0%2!)!*0][*/K7(S% ! !/+*.0%(#!*/+/!,0(K
.!+12!.0 ,. 1* ()!1 2!/0%1(%.!N  1* +*0.A(! ^ */ ,+/0 +,;.0+%.!K (












! #!( ,(-1!00%.!K +1 (0!(!0 #!( !* *#(%/K !/0 "+.); ,. (! );(*#!  !
,(-1!00!/.%$!/!*,(/)WXK+0!*1,.!*0.%"1#0%+* 1/*#K2! !(
0$.+)%*! !0  1 $(+.1.!  ! (%1) WaaXN !/ ,(-1!00!/K 1*! "+%/ 0%2;!/ !*
,.;/!*!  ! 0$.+)%*!K (%:.!*0 1*! )1(0%01 !  ! "0!1./K !0 +))!*!*0 7
^a

"+.)!. (! (+1 ,(-1!00%.! ,+1. (!  ;2!(+,,!)!*0  1 %((+0  ! "%.%*!N !14
"0!1./ !.+%//*!/%),+.0*0//+*0(+./(%;.;/K (!!0P\K+**1/
,+1."2+.%/!.(%0.%/0%+*NS!/0(S10%(%/0%+* !!/"0!1./ !.+%//*!-1%




!(+* ( 0!$*%-1!  ! ,.;,.0%+*K (! ,.;(:2!)!*0 /*#1%* ,!10 <0.! .;(%/; (
2!%((! !(S%*0!.2!*0%+*+1(!&+1.)<)!N
 );0$+ !  ! ( !0 (N W_cX +*/%/0! 7 .;1,;.!. (! /*# ( 2!%((! !0 7 (!
!*0.%"1#!."%* !.;1,;.!.(!(0!(!0.%$(/)WXN!!/0!*0.%"1#;7
/+* 0+1. ,+1. +0!*%. (! (0!(!0 ,++. ,(/)N 
( !/0 !*/1%0! %)); %0!)!*0
+*#!(;7 Pc[f,1%/ +*/!.2;7_f,+1.1*! ;+*#;(0%+*/,+*0*;!N!.5+
,(/),,12.%!/0.!0%.;!0(!,.;%,%0;.;/% 1!(!/0 %//+10 */ 1,(/)N
,.;,.0%+*!/0+*/!.2;!7]]f/+1/#%00%+*+*0%*1!N
,.;,.0%+* !$%0)*!0(NWaaX!/0.;(%/;!&1/0!2*0(S%*0!.2!*0%+*K!((!
+*/%/0! ;#(!)!*0 7 +0!*%.  1  ,. ,$;*+):*!  ! !*0.%"1#0%+*K )%/
*S10%(%/!,/ !,$/! !.5+0.*/"+.)0%+*N
S%*0!.2!*0%+* !/0 .;(%/;! /+1/ *!/0$;/%! (+(!N +))! ,+1. (!/ 10.!/
0!$*%-1!/K (!/ +. /  ! ( "%/01(! /+*0 !4%/;/K 5 +),.%/ /+* %*2#%*0%+*
!* +/%*1/(!K 2! !4,+/%0%+*  !/ ).#!/ +//!1/!/  ! ( +))1*%0%+*N !
(0!(!0 #!( ,!10 <0.! );(*#; 7  1 )0;.%1 4;*+#:*!  ! 05,! %+ +//K 7 1*
)0;.%1/5*0$;0%-1!+))! ! (S$5 .+45,0%0!K+1!*+.!7 ! (S+/,.+2!**0
 1 ,0%!*0N  "%/01(! !/0 .!),(%! /+%#*!1/!)!*0 "%*  S+0!*%. 1*! "!.)!01.!
;0*$!N  6+*! !/0 .!+12!.0!  S1*! )!).*!  ! +((#:*! +1  S1*!
)!).*! +.!!4K "%*  S;2%0!. ( +(+*%/0%+*  ! ( 6+*!  ! .;#;*;.0%+*
+//!1/!,.(S;,%0$;(%1)+1(!0%//1+*&+*0%"!0,!.)!00.!14!((1(!/7,+0!*0%!(
+/0;+#:*!  S%*2!/0%. (!  ;"10N * ()!1  ! 1%*0!1. !/0 10%(%/; ,+1.
.!+12.%.(,(%!"%* S;2%0!.(S!4,+/%0%+* 1#.!""+*%+(+#%-1!N
! ,(0!(!0 #!( !/0 .%$! !* ,(-1!00!/K -1% (%:.!*0  ! *+).!14 "0!1./  !
.+%//*! -1% &+1!*0 1* .A(! %),+.0*0  */ ( %0.%/0%+*K  */ (
 %"";.!*%0%+*!((1(%.!K %*/%-1! */ (,.+(%";.0%+*!0 ( %"";.!*%0%+* !/
+/0;+(/0!/N
(/"2+.%/!*0(#1;.%/+* !/0%//1/+*&+*0%"/N





!/ 2*0#!/  ! (S10%(%/0%+* S1* #!( ,(-1!00%.! ".%-1; 7 ,.0%.  1 /*# 1
,0%!*0 /+*0 *+).!14M S%*0!.2!*0%+* !/0 .;(%/;! /+1/ *!/0$;/%! (+(!K (
,.+; 1.! $%.1.#%(! !/0 /%),(! 2! ,!1  ! +),(%0%+*/ ,+/0P+,;.0+%.!/N
S%((!1./ !((!*!*;!//%0!,/ ! .;(%/0%+* ! (.#!/ ()!14N((!,!10 <0.!
!*2%/#;!$!6(!/,0%!*0/.;0%!*0/144;*+#.!""!/N+10.%/-1! !0.*/)%//%+*
2%.(!!/0;(%)%*;NS10%(%/0%+* 1#!(,!.)!0("!.)!01.! !(2!(!/0%//1/
)+1/ )%/ ;#(!)!*0 ( .!+*/0.10%+* +//!1/!  1 ,(*$!.  1 /%*1/N *"%*K
+*0.%.!)!*0 7 1* #!(  ! "%.%*! (//%-1!K %( ,,+.0!  !/ 50+'%*!/ !0  !/
"0!1./ !.+%//*!WaaXN
* .!2*$! ( ,.+; 1.! *;!//%0!  !/ ;0,!/ (+.0+%.!/ !0  +* 1* ,(0!1
0!$*%-1!%),+.0*0,+1.(,.;,.0%+* 1#!(N








+((! !%.%*!!/01*)0;.%1+0!*17,.0%. !"%.%*!(5+,$%(%/;! S+.%#%*!




$%.1.#%14K ( +((!  ! "%.%*! !/0 #;*;.(!)!*0  ;.%0! +))! (!);(*#!  !










(%2! (! "%.%*+#:*! !* "%.%*!  */ (  !.*%:.! ;0,!  ! ( +#1(0%+*N 
"%.+*!0%*! !*+1.#! ( .+%//*! !((1(%.! !0 ( )%#.0%+*  !/ "%.+(/0!/N
!/ %*$%%0!1./ ! ( "%.%*+(5/!,!.)!00!*0 S//1.!. (/0%(%0; 1%((+0!* (!
,.+0;#!*0 !( ;#. 0%+* !(,(/)%*!WaaXN

,.;,.0%+* !(+((!*;!//%0!\`7][)%*10!/N,.:/;2%0%+* !/+. / !
("%/01(!(+((!!/0,,(%-1;! */(! ;"107(S% ! S1*!/!.%*#1!N((!,!10<0.!
,,(%-1;!/!1(!W`^X+17(S% ! !"!1%((! !+((#:*!W`dXN!+((#:*!.!+12.!
^c

(! ;"10,1%/!/0 (1%)<)!.!+12!.0 S1*! !.*%:.!+1$! !+((! ! "%.%*!N
!((!P%)!0(+./]$700!%* .!/"%* !.;0%+* !,.%/!N
S2*0#!)&!1. !!00!0!$*%-1!!/0-1S!((!*!*;!//%0!,/ !/+1(:2!)!*0
 ! ()!1 !0 ,.0%%,!  +* 1 )%*0%!*  ! (S*0+)%! %*0.P+.(!N ! ,(1/ %(
/S#%0 S1*! 0!$*%-1!/%),(!7.;(%/!.-1%+),+.0!,!1 !+),(%0%+*/,+/0
+,;.0+%.!/N
S%*+*2;*%!*0 !/0 (! .%/-1!  ! 0.*/)%//%+* 2%.(!N * !""!0 1* /  !
0.*/)%//%+* 1%.1/ !(S%))1*+ ;"%%!*!$1)%*!7,.0%. !+((! !"%.%*!







.;!*0!/!0 !0%((!,!0%0!7)+ ;.;!K%**!.!0.*'!(W^]X */(!1.;01 !+*0
)%/1,+%*01*!*+12!((!0!$*%-1!K10%(%/*0 !( 1.!P):.!(5+,$%(%/;!N

  1.!P):.! !/0 ,.;,.;! !* ( ,(9*0  */ 1*! /+(10%+* /(%*!K "%* -1S!((!
.!0.+12!0+10!//+1,(!//!N;+1,;!14 %)!*/%+*/ 1 ;"10K!((!!/0!*/1%0!




-1% .; 1%0 (.#!)!*0 (!/ +),(%0%+*/ ,+/0P+,;.0+%.!/N %**!. !. .*'!(







!/ 4;*+#.!""!/ 10%(%/!*0 ,.  ;"%*%0%+* 1* #.!""+* ,.+2!**0  S1*! !/,:!
%+(+#%-1!  %"";.!*0!  1 .!!2!1.N 









!/)!).*!/  ! +((#:*! ,!12!*0 <0.! 10%(%/;!/ ,+1. ( "!.)!01.!  !/ K
!4,+/;!/ 7 (S!*2%.+**!)!*0 +.( W`dX +1 .!+12!.0!/  ! ()!14  !
.!+12.!)!*0W`[XN

!/)!).*!//+*0"%4;!/7(S% ! !,%*/.;/+.(!//1.(! ;"10N*+/!.2!
!* \_ &+1./ 1* .!+12.!)!*0 +),(!0  ! !00!)!).*! W][XN ((! "+1.*%0 1*
/1,,+.0 ,+1. (! %((+0 /*#1%*  */ (!  ;"10  ! "9+* 7 ! -1S%( /S+.#*%/! !0
,1%//!<0.!.!),(;,. !/!((1(!/+//!1/!/!0 !(S;,%0$;(%1)N!+((#:*!*S
,/!/+%* S<0.!!*(!2;.%(!/0.!),(;,. 10%//1"%.!14N!00!,.+; 1.!
+"".!1*!(0!.*0%2! "%(!,+1. (!/ (.#!/ ;"10/-1%*;!//%0!.%!*01*!#.!""!
+//!1/!2*0"!.)!01.! !(N
$'!. W`[X  10%(%/;  1 !*+ !.) W !.)! ,+.%* (5+,$%(%/;X $!6 \[ ,0%!*0/
,.;/!*0*0 !/N,.:/#1;.%/+*+),(:0! !(/%*1/%0!+1 !(S%*"!0%+* !(
"%/01(!K %()!0 !* ,(! ()!).*! -1S%( .!+12.!  S1* ()!1  S2*!)!*0
2!/0%1(%.!!0 S1*()!1,(0%*,; %1(;N"!.)!01.!+),(:0! !("%/01(!









! %+P//Z !/0 1* /1/0%010 +//!14 -1% ,!.)!0 1*! .;#;*;.0%+* +//!1/!
*01.!((!ND.!0!""%!K%(!/00.:/,.+$! !(S+/$1)%*!0,.;/!*0!1*014 !
.;1//%0!;(!2; */ ( "+.)0%+* S1**+12!(+/N!,(1/K!*.%/+* !/#.* !
,1.!0;K11*!%*"!0%+**%.;0%+*((!.#%-1!*S!/0+/!.2;!W]_XN

.;-1!))!*0 10%(%/; !* %),(*0+(+#%!K !.0%*/ 10!1./ (S+*0 %*0;#.;  */  !







(10%(%/! !/#.*1(!/ !%+P///101.;!/ */1*!
!*2!(+,,! !%+P#1% !,.;".%-1;!N!/%0!!/0!*/1%0!.!+12!.0!0,.+0;#;,.
1*()!1)1+P,;.%+/0; !,(!%*!;,%//!1.N




!/ .;/1(00/  S#1*/(1 /+*0 !4!((!*0/ !0 ,!.)!00!*0 ( )%/! !* ,(!  S1*
%),(*0 !* +P+//!14N  . %+#.,$%!  ! /1%2% +&!0%2! ( "!.)!01.!  1  ;"10
+//!14c)+%/,.:/(S%*0!.2!*0%+*N
(/S#%0 S1*!0!$*%-1!7,.%2%(;#%!.!*/ !
.!+*/0.10%+* ,.;P%),(*0%.! (+./-1! (! ,.;(:2!)!*0  S+/ 10+#:*! !/0
%),+//%(!N
* .!2*$! (S;01 ! +),.0%2! ,. %)#!/  W/%*#(! ,$+0+* !)%//%+*
+),10! 0+)+#.,$5X,.:/"!.)!01.! S1*!!*10%(%/*0 !(S+/10+#:*!!0
 1%+P//,.+12;-1!(S0%2%0;+/0;+(/0%-1! 1A0; !(S10+#.!""!!/0,(1/
%*0!*/! -1!  1 A0;  ! ( 4;*+#.!""! !0 -1! ( #.!""! +//!1/! 10+#:*! !/0
/1,;.%!1.!70+1/(!/10.!/)0;.%14 !#.!""!+//!1/!!0/1/0%010/ %/,+*%(!/
/1. (!).$; W_^XN! ,(1/ (9%* WabX)!0 !* #. ! +*0.! (S10%(%/0%+*  ! !/
)0;.%14  ! +)(!)!*0 !* //+%0%+* 2! 1*! .;#;*;.0%+* +//!1/! #1% ;!
. ( "!.)!01.! ,.%)%.! ,+1. .!+12.%. (!/ )!).*!/ !/0 !*+.!  %""%%(! !0














W1.#%!(L +$*/+* *  +$*/+*K +)!.2%((!K X ,!12!*0 <0.! 10%(%/;!/  */ (!
0.%0!)!*0  !/  W]\XN !/ #6!/ /+*0 +1,;!/ !* ,!0%0/ )+.!14 -1% /+*0
%*/;.;/1*,.1* */(S(2;+(!W"%#1.!\]XN*,.!* /+%* !*!,/+),.!//!.














. +),.%/+* 2! (S10%(%/0%+*  ! ()!14 2!/0%1(%.!/K ( 0!$*%-1!
,.;/!*0! (S2*0#!)&!1.  !)%*0!*%. ( $10!1.  ! ,.+"+* !1. 2!/0%1(%.!K






!/*(+#1!/ !.%*!+*0 S+. ;0; ;.%0/ */(!10 !,.;/!.2!.(.<0!
(2;+(%.! ,.:/ 1*! !40.0%+* W`aXN 1%/ ( 0!$*%-1! /S!/0 ;0!* 1! 7 (








,.:/ (S!40.0%+*K ,!* *0 (! 0!),/  ! ".%0%+*K (! ,0%!*0 )+.  /1. 1*!
+),.!//! /0;.%(!N !/ .%*!/ /+*0 *!00+5;!/ !0 0+10! 0.!  ! 0%//1 )+1 !/0
;(%)%*;!7 (1.!00!N((!//+*0.%*;!/7 (S!1+45#;*;!7^e,1%/,(;!/ */
1*!/+(10%+*/(%*!/0;.%(!N
.;(%/0%+* 1)+1(!*;!//%0!1*,!0%0,,.!%( !$1""#!W++0!,(%0+.K
!#. (! +(10%+*/  W^[XX -1% !/0 .!),(%  ! )0;.%1  S!),.!%*0!N !/
.%*!//+*0%*/;.;!/ */(!)0;.%1W%#1.!\^XN,.:/(.;0%+* !,.%/!K(
 !*0!/0.!0%.;!!0(!)+1(!,.; ;+1,;"%* !,!.)!00.!1* ;)+1(#!"%(! !





,.:/1*!,;.%+ ! ! $1""#! !\)%*10! (!/#.*1(!/ /+*0 +* !*/;!/,+1.
"+.)!. 1*! +,%! /+(% ! )%/ ,+.!1/!  !/ .%*!/ !40.%0!/N *! ,+1 .!  !
,+(5(0% ! ,1.! !/0 !*/1%0! 2!./;! /1. ( /1."!  ! ( .%*! *(+#1! !0
+* !*/;! ,+1. "+.)!. 1*! )!).*! /1. (S!40.;)%0; +.+*%.!  ! ( .%*!N
,.:/1*!+1.0!,;.%+ ! !.!".+% %//!)!*0(.%*!!/0.!0%.;! 1)+1(!N
S(2;+(!  1 ,0%!*0 !/0 *!00+5;! 7 (S% !  S1*! /+(10%+* /(%*! /0;.%(!N *
/%#*!)!*0 !/0 ,.+2+-1; !* 1.!0*0 (! /%0!N  .%*! !/0 ,(;!  */ (














,!."+.0%+* /1,;.%!1.! 7 ^)) ! %):0.! CD> ),.!%*0! ! ( .%*! !40.%0!
CD/.;,(%-1!CD */(!)+1(!N.%*!*(+#1!!/0(.;,(%-1!!40! !(





*/(!1./;01 !/(!/10!1./W]\XW^[X+0%!**!*0("!.)!01.! !("%/01(! */
0+1/ (!/ /K 2! 1* +*0.A(! . %+#.,$%-1! ,+/%0%" 7 a )+%/ !0 (S/!*!  !
,0$+(+#%! !//%*1/N
S*(5/! $%/0+(+#%-1! 7 a )+%/ *! )+*0.! ,/  ! /%#*!  ! *;.+/! +1
 S%*"())0%+*K!-1%+*"%.)! (!.,,+.0 !%++),0%%(%0; 1)0;.%1N!/
()!((!/  S+/)801.! /+*0 +/!.2;!/ %*/% -1!  !/ +/0;+50!/ ,.;/!*0/  */ (!/
(1*!/N !/ +/0;+(/0!/ !0 ( *+12!((! )0.%! +//!1/! /+*0 )%/ !* ;2% !*!K
%* %-1*01*!+/0;+#;*:/!!*+1./N

.+),.%/+*2! (S10%(%/0%+* ! ()!14 !0%//1/)+1/!0 (S10%(%/0%+* !
#6!/ $;)+/00%-1!/K % !0 (N W]\X +/!.2!*0 ,+1. (S10%(%/0%+*  ! .%*!/
*(+#1!/(S/!*! !,!.0! !,.+"+* !1.2!/0%1(%.!K(S/!*! !01);"0%+*
,+/0P+,;.0+%.!%*/%-1! ( "%(! %*0!*/%0; ! ( +1(!1. +),.;!/1410.!/
0!$*%-1!/NS!/0 S%((!1./!-1%!4,(%-1!(S/!*! !0.%0!)!*0  %0%+**!(!0
 !); %0%+*,+1.!00!);0$+ !,!1%*2/%2!N

* .!2*$! !.0%*!/ /%010%+*/ (%*%-1!/ *! ,!12!*0 ,/ <0.! * % 0!/ 7
.!!2+%. !/.%*!/*(+#1!/+))!(!// !);.0%+* ! (S+/K ! ".01.!
 ! ( 01;.+/%0; )4%((%.!K )%/ ,(1/ ".;-1!))!*0K !* /  S!40.0%+*













1.%S!0(NW\`X,.+,+/!*0K,+1.("!.)!01.! !/ !`7b)) ! %):0.!K
/1,;.%!1.!/7b]	!0 S+.%#%*!!40.0%+*!((!K(S10%(%/0%+* S1**+12!1)0;.%1
%**+2*0N S0$%/+.Z W0$%+*K +. !./0! 0K !.)*5X !/0 1* %),(*0
/5*0$;0%-1!K .;/+.(!K +*/0%01; !dbe !,+(5#(0%*! W%.5(X!0 !^e !
+(5 %+4*+*WXN!)0;.%1 S+. ;0;10%(%/;!*+ +*0+(+#%!!0$%.1.#%!
)4%((+P"%(! +))! )0;.%1 $;)+/00%-1! $!6 (!/ ,0%!*0/ ,.;/!*0*0 1*










,(%!!/0 S+. *!00+5;!2!1*!/+(10%+*/(%*!,$5/%+(+#%-1!K,1%/2! !/
/+(10%+*/*0%%+0%-1!/!0 !/+.0%+> !/N!,.0%%!*1.!00!(+./(S(2;+(!"%*
 !,.+2+-1!.1*/%#*!)!*0N*+1 !14%),(*0/ S0$%/+.ZK/!(+*(0%((! !
( "%/01(!K /+*0 %*/;.;/!0,(;/ 1 "+*  ! (S(2;+(!N!((!P% /! .!),(%0 (+./ !









" .+ GJ=   1 *%2!1  !/ .%*!/ );/%+P2!/0%1(%.!/ !0 ,(0%*!/ CD









! +* +),+.0!)!*0 %+(+#%-1!  S0$%/+. ZK -1% !/0 .!),(; ,.  1 0%//1
"%.!14  ! +((#:*! !* ,.;/!*!  S1*! %*"())0%+*K ,!.)!00*0 / .;/+.,0%+*
W/+*,+0!*0%!(%+(+#%-1!,.+)!10( %"";.!*%0%+* !/+/0;+(/0!/XN
  !14%:)! .%/+*  ;+1(!  ! (S%),+.0*! +. ;! 1 +*0.A(! !0 7 (
,.;2!*0%+* !(S%*"!0%+* 1/%*1/2*0($%.1.#%!N

!00! 0!$*%-1!K,!1 ;.%0! */ ( (%00;.01.!!0,+1.0*0 0.:/!""%!K!/01*!
);0$+ !  ! "!.)!01.! ,!1 %*2/%2!K -1% ,!10 <0.! ,,(%-1;! $!6 (!/ ,0%!*0/
,.;/!*0*0 !/0.+1(!/ !(S$;)+/0/!+))!(!/,0%!*0/00!%*0/ S$;)+,$%(%!





 !/K10%(%/;!*(+ ,0;7(0%((! !("%/01(!W]\XWacX+1!*2!(+,,; */
1*!"!1%((! !+((#:*!W]`XN
S$5 .+45,0%0!!/01*!!/,:!)%*;.(! !(")%((! !/,$+/,$0!/N
("+1.*%0
1 $%.1.#%!*1*!)0%:.! %*!.0! ,(! S<0.! !4,+/; 7 ( 2%0;1(!K /*/






 /%*1/%0! !/0  S+.  0.%0;! 2! 1* 0.%0!)!*0 *0%%+0%-1!  ;-10 !0 1*!
+**!%..%#0%+*N
+1/ *!/0$;/%! (+(!K ( )1-1!1/! !*0+1.*0 (!  ;"10 !/0 ;(!2;! &1/-1S1
,;.%+/0!K !)*%:.!7!-1!(!/).#!/+//!1/!/ !("%/01(!/+%!*02%/1(%/;!/N
! /%*1/ !/0 %..%#1; 2!1*! /+(10%+* /(%*! !0 (!/ ;.%/ .;/% 1!(/ /+*0 .!0%.;/N
!/10!1./,.;+*%/!*0(+./ !0!/0!.(,!.);%(%0; !(S+/0%1),.%..%#0%+*
 */(!/%*1/70.2!./(! ;"10N
*(+ S	5 .+45,0%0!*+*,+.!14!/0$+%/%!*"+*0%+* !(0%((! 1 ;"10K
!0!/0/1(,0;7(".%/! %)*0;!/+1/%..%#0%+*"%*-1S%(/S ,0!,."%0!)!*0
1 ;"10,.1*)+12!)!*0 !".%0%+*N+1.(!/ ;"10/ !(.#! %):0.!(!(+
!/0!*!.(;7(S% ! S1*"%(,+1.,(1/ !/0%(%0;N
% (!/ 0%//1/ ,!12!*0 <0.! "!.);/ /*/ +),.+)!00.! ( $10!1. 2!/0%1(%.!K (
"!.)!01.! ,.%)%.! !/0 !""!01;!N */ (! / +*0.%.!K (!/ 0%//1/ /+*0 -1* 










 %/,.%0%+* !/ /5),0A)!/N11*!+),(%0%+**S;0;+/!.2;!K)%/7,.0 (
,!.0!  1 (+  S	5 .+45,0%0!K ! -1% *! ,.+2+-1! 11*!  %"";.!*! /1. (!/
.;/1(00/(%*%-1!/N

	.%.) !0 (N  */ (!1. ;01 ! W]`X .,,+.0!*0  ! )!%((!1./ .;/1(00/ 2!
(S10%(%/0%+* S$5 .+45,0%0!+),.;7 (0. %0%+**!((!0!$*%-1! !%$0K!*
+0!**0 1* )!%((!1. +),+.0!)!*0 %+(+#%-1! !* 0!.)!  ! .;#;*;.0%+*
+//!1/!N * !""!0K ,.:/ a /!)%*!/K ( "+.)0%+* +//!1/! !/0)%/! !* ;2% !*!
. %+(+#%-1!)!*0 $!6 d[e  !/ ,0%!*0/ 0.%0;/ ,. ( 0!$*%-1! /* 3%$
	5 .+45,0%0!V+((#:*!K (+./ -1S!((! !/0 *1((! $!6 (!/ ,0%!*0/ 0.%0;/ ,. (
+1(! !%$0N

S10%(%/0%+*  ! (+/  S	5 .+45,0%0! ,.;/!*0!  !14 2*0#!/ )&!1./N +10
 S+.  ( "!.)!01.! ,."%0!  !/ 0%//1/ )+1/ *S!/0 ,/ *;!//%.!N * !""!0
(S!4,+/%0%+*  ! (S	5 .+45,0%0!  */ ( 2%0; 1(! *S!*0.%*! ,/  !
+),(%0%+*/N %/ /1.0+10K ( ,.;/!*!  S%*"!0%+* ,.:/ ( "!.)!01.! *!




*.!2*$!K(!+D0 !/(+/ S$5 .+45,0%0!!/0.!(0%2!)!*0+*;.!14K2!(







*.%/+* 1+D0;(!2; ! (S+.!0 !/"%(! %/,+*%%(%0;K(%$%!0$*++*
W_X+*0 ;2!(+,,;1*! 0!$*%-1!10%(%/*0 1+(5);0$.5(0! !);0$5(! 10+
,+(5);.%/(!N

,(-1!.5(%-1!!/0,.;,.;!!*);(*#!*0 (,+1 .!!0 (! (%-1% !/!(+*(!/
%*/0.10%+*/ 1".%*0N1/0 !,80!14(!);(*#!!/0,(;!*0.! !14,(-1!/
 !2!..!/!0!/0 (%//;.!,+/;,!* *0\[)%*10!/"%* ! "+.)!.1*!,(-1! !
])) S;,%//!1.N1%/ (,(-1!!/0 %))!.#;!,!* *01)+%*/]_	 */1*!
_c

/+(10%+*  ! /0;.%(%/0%+*N ((! !/0 !*/1%0! *!00+5;! 2! 1*! /+(10%+* /(%*!K !0
 ;+1,;! 7 ( 0%((!  1  ;"10 !0 ,(;! /1. (! /%0!  ;..//;  ! 0+10 0%//1  !
#.*1(0%+*!0 S+/*;.+0%-1!N*()!1)1+,;.%+/0;!/0;(!2;)%/*! +%0
,/+),(:0!)!*0.!+12.%.(,(-1! !)*%:.!7!-1!!((!P%.!/0!0+1&+1./
2%/%(!N1+10 !^7_/!)%*!/K()&!1.!,.0%! !(,(-1!!/0 ;+12!.0!K
!((!!/0(+./.!0%.;!N

\[,0%!*0/+*0;0;0.%0;/7(S% ! S1*!,(-1! !+(5);0$.5(0! !);0$5(!K
!0 ( "!.)!01.!  ! ( "%/01(!  ;0; +/!.2;!  */ 0+1/ (!/ /N !,!* *0 (






!*+).!14);014+*0;0;10%(%/;/,+1. ( "!.)!01.! !/N.)%!14K (S+.K
/+1/"+.)! !,(-1!/+1 !"!1%((!/N
!/ 10!1./ W`\X W\cX +0%!**!*0 1* 014  ! .;1//%0! !4!((!*0K ,+1. 1*!
0!$*%-1! /%),(! !0 ,!1 %*2/%2!N !/ .;/1(00/,!12!*0 /S!4,(%-1!.,. (! $+%4







 "%/01(!!/0 S+. !4%/;!!0*!00+5;!+))!,+1. (!/10.!/);0$+ !/N*!
%*%/%+* (! (+*#  ! ( .<0! !/0 (+./ .;(%/;!K  ! ] )  ! ,.0 !0  S10.!  !
(S+12!.01.!N!/()!14)1+,;.%+/0;//+*0;(!2;/!*2!/0%1(%.!!0!*,(0%*N
%  !/  !*0/ +. !*0 ( "%/01(!K (!/ ()!14 .;(%/;/ /+*0 #%*#%2+ ,;.%+/0;/N
S;(;20%+* !/ ()!14 +%0<0.!/1""%/*0!,!.)!00*01*!!4,+/%0%+*+//!1/!
 ! \ ) !*2%.+* 1P !(7  !/).#!/  ! ( "%/01(!N  !)+)!*0 (7 (! ,.0%%!*
.;(%/! (!  ;.% !)!*0  ! ( "%/01(! !0 (!/ 0%//1/  ! #.*1(0%+* /+*0 .!0%.;/ 7 (
1.!00!N,%:! S+. !"+.)!+2(%.!!/0(+./+1,;! !)*%:.!7/S ,0!.7
(0%((! !(S+12!.01.!K2!1)+%*/[K`)/1.0+10!/,;.%,$;.%!.!,+/*0/1.
(S+/N ! * !1  S+/ ,;.%,$;.%-1! !/0 (+./ .1*% /1. ( /! +//!1/! !0 (!/
()!14/+*0.!,+/%0%+**;/!0/101.;/2! !/"%(/^N[NS+.*S!/0,/.!+12!.0
0+0(!)!*0!0/!.2%/%(!,!* *00+10(!,.+!//1/ !%0.%/0%+*N+))!,+1.
(!/ );0$+ !/ ,.;; !*0!/K (! ,.0%%!* ,.!/.%0 1 ,0%!*0 1* ;.+/+( +1  !/
#+100!/*/(!/K !/*0%%+0%-1!/%*/%-1! !/*0(#%-1!/N! !.*%!.!/0,.%; !
_d

*!,//!)+1$!.!0 !*!,/.;(%/!. !/)*B12.!/ 105,!/(2W2+%.]N
%#*+/0%X-1%,+1..%!*0.;!.1*!+*0.!P,.!//%+*N





*/ /+* ;01 !K 0!%*!. W`_XK *S!/0 !,!* *0 ,/ /0%/"%0  ! (S10%(%/0%+*  ! /
,(-1! S+. !(%.!^]+*0.%.!)!*07(S(1)%*%1)N
(0.+12!(!)0;.%10.+,
.%#% !K!-1%!),<$!(S!4"+(%0%+*+..!0! !(,(-1!(+./ !(%0.%/0%+*N

S10%(%/0%+* ! ( "!1%((! S+.,+1. ( "!.)!01.! !/ !)!1.! !,!* *01*
0.%0!)!*0 !$+%4!*.%/+* !/!/*+).!142*0#!/N*!""!0!((!*S!*0.%*!
,/ !)+ %"%0%+* !(S*0+)%! !(.<0!K 1,(%/%*/%-1! !(,.+"+* !1.






0!%*!. W`_X ,.+,+/! (S10%(%/0%+*  ! ,(-1!/  S(1)%*%1)  ! (%.! ^a $!6 c
,!./+**!/K /1%0! 7 (S%*,%0; 0!),+.%.! 7 +0!*%.  !/ ,(-1!/  S+.  !)<)!





!0 (!/ ()!14 /+*0 /101.;/K (%//*0 0+1&+1./ ,,.=0.! ( ,(-1!N 
%0.%/0%+* /!  ;.+1(! #;*;.(!)!*0 !* _ 7 a /!)%*!/N !* *0 ( ,$/!  !
%0.%/0%+* (!/ 0%//1/ ;,(!*0 (!);0(  ! /,+/%0%+* %*%0%(!N ,(-1!,!10
<0.! (+./ "%(!)!*0 .!0%.;!K )!00*0 7 &+1. 1 *%2!1  ! / "! %*0!.*! 1*!
;,%//!+1$! !0%//1/%*-1%+01.!(S*%!**!+))1*%0%+*N

!/,(-1!/ S(1)%*%1)+*0 !/.0;.%/0%-1!/,$5/%-1!//%)%(%.!/7!((!/ !
( ,(-1!  S+.  ! (%.! ^aK 5 +),.%/ (!1. )((;%(%0; !0 (!1. /+1,(!//!N !/
 !.*%:.!/ ,.+,.%;0;/ ,!.)!00!*0 1*  ;,(!)!*0 .,% ! (+./-1! ( 6+*!  !
%0.%/0%+* !/0 .;,.;!N ! ,(1/ (! )0;.%1 ,!10 "%(!)!*0 <0.! +1,; 14








!((%*#!.W\\X S+.  ;.%0(S10%(%/0%+* 1*0(!/+1/"+.)! !,(-1!/K !
"!1%((!/ +1 !*+.!  ! "%(/ ,+1. ( .;,.0%+*  ! ".01.!/ )* %1(%.!/N 
( !*
+*(10 -1! !);0( !/0 !,0; ,. (S+.#*%/)! !* .%/+* ! /+* %*!.0%! !0  !
(S/!*! S%*0!.";.!*!/2!(!,.+!//1/ !.;,.0%+* !/0%//1/*+.)14N

S10.!/ 10!1./ W^bX W\_X +*0 !*/1%0! 10%(%/; ( "!1%((!  ! *0(!  */ (!
0.%0!)!*0 !/"%/01(!/1+P/%*1/%!**!/N0!$*%-1!!/0()<)!-1!,+1.(!/
);014 ,.;; !*0/N !)0;.%1 !/0 ,(; /1. ( +))1*%0%+* 1)+)!*0  !
(S!40.0%+* !0 (%//; !* ,(! \_ 7 ^[ &+1./N  "+*0%+* .;/% ! ,.%*%,(!)!*0




S10%(%/0%+* !);014 */("!.)!01.! !/ !)!1.!1*!0!$*%-1!/%),(!K
!""%! !0 ,!1 %*2/%2!N !,!* *0 !((! !/0  ;(%//;!  ! *+/ &+1./ 1 ,.+"%0  !
);0$+ !/ 10%(%/*0  S10.!/ %+)0;.%14 /5*0$;0%-1!/K +))! !* 0;)+%#*! (!






%//$!. !0 (N W`cX Wa\X ,.+,+/!*0 (S10%(%/0%+*  ! )+1//!  ! ,+(51.;0$*!
%+ ;#. (! ,+1. ( "!.)!01.!  !   S+.%#%*! !40.0%+*!((! %*";.%!1.!/ 7
]_	N
! )0;.%1 !/0  S+.  %*0.+ 1%0 /+1/ "+.)! 5(%* .%-1! W`cX ,1%/  */ 1*!
;01 ! 1(0;.%!1.! /+1/ "+.)! +*%-1! W`dX ,+1. 1*! )!%((!1.!  ,00%+* 7 (
"%/01(!N*!""!0(,.!)%:.!;01 !)+*0.!-1!("+.)!5(%* .%-1!/! ;(+#!,(1/
"%(!)!*0K S10*0,(1/$!6(!/,0%!*0/"1)!1./N*!""!0!(,!10/R!4,(%-1!.
,.(!/)+12!)!*0/ S%*$(0%+*!0 S!4,%.0%+* !("1);!N
















S%*0!.2!*0%+* !/0 .;(%/;! /+1/ *!/0$;/%! (+(!N  0%((!  ! ( +))1*%0%+*
!/0!/0%);!,,.+4%)0%2!)!*0!01*!)+1//! !,+(51.;0$*!!/0$+%/%!,+1.
/S ,0!. ;0.+%0!)!*0 1  ;"10N *! /101.!  ! /;1.%0; !/0 .;(%/;! /1. (!
)0;.%1  */ (! / +C !(1%P% /!.%0 % !*0!((!)!*0 ,+1//;  */ (! /%*1/ 7
0.2!./(+))1*%0%+*N)+1//!!/0%*/;.;! */(! ;"10!0(!/!.#!//+*0
.,,.+$;!/!0/101.;!/7(S% ! S1*"%( !%.5(_N[

( !/0 "+.0!)!*0  ;+*/!%((; 1 ,0%!*0  ! /! )+1$!.  */ (!/ &+1./ /1%2*0
(S%*0!.2!*0%+*N !/ %*/  ! +1$!  ! $(+.$!4% %*! %*/% -1!  !/ *0(#%-1!/
/+*0 ,.!/.%0/ !* ,+/0P+,;.0+%.!N !/ *0%%+0%-1!/ *! /+*0 ,/
/5/0;)0%-1!)!*0 +**;/N!//101.!//+*0.!0%.;!/ !14/!)%*!/,(1/0. N

*.%/+* !/%+ ;#. %(%0;K()+1//!*! +%0,/<0.!.!0%.;! !(S+.#*%/)!
,.:/2+%..!),(%/"+*0%+*K!-1%(1%+*":.!1*2*0#!)&!1.+),.;14
)0;.%14*+*%+ ;#. (!/N((!,!.)!0 !.!*"+.!.(!%((+0/*#1%*!0 !(!
,.+0;#!.  ! 0+1/ )+12!)!*0/N ! ,(1/K ! +#1(1) .!*"+.; ,!.)!0 (
.+%//*!  ! ()1-1!1/! 1 *%2!1  ! ( +))1*%0%+*N * !""!0 1*! +**!
%0.%/0%+*!/0 ;,!* *0! !(,.;/!*! S1*%((+0/*#1%**+*P%*"!0;N

%#1.!\`N+1//! !+(51.;0$*!2! ;0%(/1)%.+/+,!




! 014  ! .;1//%0!  ;0; /1!//%2!)!*0  ! b[e,1%/  ! c[e !* $*#!*0 (
"+.)!  ! ( )+1//! %*/% -1S!* &+10*0 1*! /101.!  ! /;1.%0; !* /  !
 %/(+0%+* */(!/%*1/N

0!$*%-1!,.;/!*0! !*+).!142*0#!/N+10 S+. !((!!/0.,% !!0,!1
%*2/%2!K*!*;!//%0*0,/ !$%.1.#%!  %0%+**!((!N*/ S;$!K(!,.0%%!*
0+1&+1./ (,+//%%(%0; !/!0+1.*!.2!./1*!,.+; 1.!$%.1.#%(!/0* . N
)+1//! !,+(51.;0$*! !/0 1*,.+ 1%0 !*0%:.!)!*0 /5*0$;0%-1!K %( 5   +*
1*!/!*!0+0(! !.%/-1! !0.*/)%//%+* S#!*0/,0$+#:*!/K+))!S!/0(!
/,+1.(!/)0;.%14 S+.%#%*!*%)(!N!)0;.%1*S,/!/+%* S<0.!.!0%.;
+))!  */ (! /  !/ );014K !* !""!0 (  ;#. 0%+*  ! ( )+1//! !/0 1*
,.+!//1/ (!*0)%/.;#1(%!.N*!;2(10%+*1)%.+/+,!+,0%-1!^*/,.:/
(S10%(%/0%+* 1)0;.%1*S)+*0.;11*!0.! !,+(51.;0$*!.;/% 1!(N

*.!2*$!11*! !/;01 !/%0;!/W`cXW`dX*!/S!/0%*0;.!//;!7("+.)0%+*








S10%(%/0%+* ! (^:)!)+(%.! */ (!10 ! .!),(!.1*! !*0 /!*0!2%0
 ;&7 ;0;  ;.%0! ,. !.0%*/ 10!1./ 2! /1:/ W_bXN %00#3 !0 (N W^^X
%**+2!*0 !* ,.+,+/*0 (S10%(%/0%+*  ! !((!P% ,+1. (! .!),(!)!*0  S1*!  !*0







 !*0K1*%2!1 1/%0!.!!2!1.K!/0 S+. !40.%0!/+1/*!/0$;/%!(+(!!0
(! %#*+/0% !!/0+*"%.);N!()!1)1+,;.%+/0; 1/%0! +**!1.*S!/0
,/ ;(!2; ,+1. *! ,/ !* +))#!. ( 2/1(.%/0%+*N S(2;+(! !/0
/+%#*!1/!)!*0,.;,.;!!0*!00+5;!7(S% ! S1*!".%/!+1(!/+1/1*!%..%#0%+*
/(%*! +* *0!N * 10%(%/! (+./ (!/ . %+#.,$%!/ ,.; +,;.0+%.!/  1 /%0!
 +**!1."%* S;2(1!.(0%((!!0("+.)! !/.%*!/N
! ,.0%%!* !40.%0 ( ^:)! )+(%.! /+%#*!1/!)!*0 "%*  S;2%0!.  ! (;/!. (!/




,(1/+1.0,+//%(!"%* !)%*0!*%. (2%0(%0; ! ()!).*!,.+ +*0(!N!
,(1/K/% !/)+ %"%0%+*//+*07"%.!1*%2!1 1/%0!.!!2!1.K (^:)!)+(%.!
,!10 "%(!)!*0<0.!.!,(;! *//+*(2;+(!N!,.0%%!*)!0!*,(! (^:)!
)+(%.! 1 *%2!1  1 /%0! .!!2!1. ,. 1*! ,.!//%+*  %#%0(! ,1%/ (S%))+%(%/!
2!  !/ ,!0%0/ +1,/  ! ).0!1 $%.1.#%(N % *;!//%.!K (  !*0 ,!10 <0.!
/0%(%/;!7(S% ! !"%(/ !/101.!/+1 !.;/%*! $;/%2!N
 !*0(+./ !(0.*/,(*00%+* +%0<0.!)%/!!*(;#:.!%*+(1/%+*,+1.*!,/
2+%. !+*00(+./ !()/0%0%+*N!,0%!*0/!2+%0 ;(%2.!.1*!,.!/.%,0%+*





  !*0 0.*/,(*0;! *! ,!10 -1! 0.:/ ..!)!*0 /! .!2/1(.%/!. !0 /! .;
%**!.2!.K S!/0 ,+1. !( -1! (! 0.%0!)!*0 !* + +*0%-1! !/0 .;(%/;K "%*  !
,.;2!*%. (S,,.%0%+*  ! /%*1/%0! %*/% -1S1*! .;/+.,0%+* %*"())0+%.!  ! (
.%*!N!,(1/K "%* S00;*1!. (!/ .%/-1!/ ! .;/+.,0%+*!0 S*'5(+/!K (! 0!),/
!*0.!(S!40.0%+*!0(S%),(*00%+* +%0<0.!(!,(1/+1.0,+//%(!N!(,!.)!0 !









1* #.*1(+)! ,%( //+%; 7
1*! /%*1/%0! )4%((%.!







%#1.!\bN.*/,(*00%+*%)); %0! !(]c */(S(2;+(! !(]a,.:/)%/!
!* ;2% !*!  ! ( +))1*%0%+*N (%$; ,.:/ (S%*0!.2!*0%+* CDK ,1%/ (%$;






!/1:/ ;,!* !//!*0%!((!)!*0 !(,.;/!*! S1*/%0!.!!2!1. ;-10,+1.




*+* /!1(!)!*0 !((! ,!.)!0  ! .!"!.)!. ( +))1*%0%+*K )%/ (  !*0
0.*/,(*0;! .!),(! "+*0%+**!((!)!*0 (  !*0 /!*0!K !0 )%*0%!*0 1*!
.$%0!01.! *0+)%-1! *+.)(!  !/ 0%//1/ !*2%.+***0/N ((! ;2%0!  +*
*+0))!*0()10%(0%+* !/ !*0/ &!*0!/,+1.(.;(%/0%+* S1*.% #!N
%0#3 !0 (N W^^X +0%!**!*0 1*! .;1//%0!  ! (!1. 0.%0!)!*0 $!6 (!/  !14






7  %.! //+%;!/ 7 1*! "!*0! (2;+(%.!K 1*! 0!$*%-1!  S+/0;+#!*:/! ,.
 %/0.0%+* //+%;! 7 1* *.#! /-1!(!00%-1!N  );0$+ ! ,!.)!0 (+./ (
"!.)!01.! !(+))1*%0%+*#.8!7(.;#;*;.0%+* !(S+/(2;+(%.!!0 !(
#!*%2!00$;!1*%2!1 !( %/0.0%+* 1/!#)!*0 !*0+P+//!14N*/(!/


































	+.%!0(NW]aX ;.%2!*0(S,,(%0%+*.;1//%! !(S(2;+(!0+)%!%*0!./!,0(! */
(!  .!  ! ( "!.)!01.!  !  1/;!/ ,.  !/ !40.0%+*/  !*0%.!/ $!6 c






!((!P% !/0  S+.  0.%0;! 7 (S% !  S*0%%+0%-1!/ !0  ! (2#!/  !/ /%*1/ 2*0
 S!*0.!,.!* .!($%.1.#%!N
S%*0!.2!*0%+*!/0 .;(%/;!/+1/*!/0$;/%! (+(!N!,.0%%!* "%01*!,.!)%:.!
%*%/%+* (! (+*#  ! ( .<0!K  ! (  !*0 +. *0 (S; !*0!)!*0 7 ( 6+*! .;0.+P






S+/); 1((%.!%*0!./!,0(W%*0!.. %1(%.!X!/0.!0%.; !("%/01(!7(S% ! S1*!
".%/! W"%#1.! \d XN !/ 2+(!0/ +.0%14 2!/0%1(%.!/ !0 ,(0%*/ /+*0 (%//;/
%*00/NS+/!/0(+./.!0%.; &1/-1S7!-1! ( .;/%/0*! 1,(*$!. 1/%*1//!
"//! /!*0%.N ! ,.0%%!* +*"%.)! -1! (S(2;+(!0+)%!  %!* ;0; .;(%/;! !*
%*/;.*01*%*/0.1)!*0"%* ! ;0!0!.(!,(*$!./%*1/%!*N1%/(!/+/0;+0+)%!/
2!.0%(!//+*0.;(%/;!/7(S% ! S1*%/!1"%*K!*);/%(!0!* %/0(/1.(,.+%
2!/0%1(%.! W"%#1.! \d XN ! ,.0%%!* ".01.! (+./ ( ,.+% 2!/0%1(%.! !*














".%/!N/0;+0+)%!,.+4%)(!!0 %/0(!/1.(!,*2!/0%1(%.!7(S% ! !%/!14





S2*0#! )&!1.  ! !00! 0!$*%-1! !/0 ( .;0%+*  S1*! /! +//!1/!
,!.)!00*0 !/1,,+.0!. (!/ 0%//1/)+1/ 1.*0 ( %0.%/0%+*N!,(1/11*!
0!*/%+**S!/0.;;!/1.(!/0%//1/)+1/,+1.("!.)!01.!K!*0.%**0 !)!%((!1./
.;/1(00/ 0+10 !*  %)%*1*0 (S%*+*"+.0 ,+/0P+,;.0+%.!N *"%* ( );0$+ !









! ,(1/ ( 0!$*%-1!*;!//%0! 1*! ".01.! +//!1/!K ! -1% ,!10 +),+.0!.  !/
.%/-1!/N*!""!0K/% ( ".01.!!/0 %*+),(:0!K (!/0%//1/)+1/,!12!*0*!,//!
.!"!.)!. +),(:0!)!*0N ! ,(1/K )<)! /% !( !/0 !40.<)!)!*0 ..!K !/












P *.A(!);*%-1! !)%*0%!* !(S!/,!
((!,!.)!014 !((1(!/+/0;+"+.)0.%!/ %//1!/ !/,.+%/+//!1/!/ .;/% 1!((!/




%"";.!*0!/);0$+ !//+*0 ;.%0!/ */((%00;.01.!M

#1*/(1W_]X10%(%/!1*)0;.%1 !#.!""! S+.%#%*!*%)(!+1 !(S+/10+(+#1!
)%/!*/* 3%$!*0.! !14"!1%((!/ !%+#% !ZW)!).*!.;/+.(!X,+1.(
"!.)!01.!  !/ N !/ .;/1(00/ +0!*1/ /+*0 !4!((!*0/ 2! 1*! .;#;*;.0%+*
/1""%/*0! !0%//1+//!14,!.)!00*0(!,(!)!*0 S1*%),(*0!* +P+//!14N*!




(S+/10+(+#1!+11*/1/0%010+//!14 S+.%#%*!*%)(!"%* !+)(!.(! ;"10N
! /%0! !/0 (+./ .!+12!.0 ,. 1*! )!).*!  ! +((#:*! .;/+.(! +1 1*!
)!).*!+.!!4*+*.;/+.(!N!((!P%,!.)!0 S;2%0!.(+(+*%/0%+* !(
6+*!  ! .;#;*;.0%+* +//!1/! ,.  ! (S;,%0$;(%1) +1  1 0%//1 +*&+*0%"K  !
)*%:.! 7 ! -1! (!/ !((1(!/ 7)%#.0%+* (!*0! 2! 1* ,+0!*0%!( +/0;+#;*%-1!
/+%!*0,(!/ !,!1,(!.(! ;"10N!00!)!).*!!/0,(;!/+1/(!,;.%+/0!K
!*,(0%*!02!/0%1(%.!N%0.%/0%+*,.%)%.!!/0+0!*1!2!/1:/ */





*"%* ( .+, !0 !) Wa^X  ;.%2!*0 1*! );0$+ ! )!00*0 !* &!1 1*!
)!).*! !#;(0%*!/+.(!K1*)0;.%1 !#.!""!((+#:*!WX%*/%
-1S1*!)!).*! !,+(50;0."(1+.+;0$5(:*!!4,*/;W!PXN)!).*! !
#;(0%*!!),<$!(! ;,(!)!*0 1)0;.%1 !#.!""! */(!/%*1/%*/%-1!(
)%#.0%+* !/ !((1(!/ ;,%0$;(%(!/ 0* %/-1! ()!).*!!P "2+.%/!1*!
,+,1(0%+* !!((1(!//;(!0%2!/,+1.("+.)0%+*+//!1/!N	1%0/!)%*!/,.:/
(S%*0!.2!*0%+* !00!)!).*!!/0 .!0%.;! !0 (!/ 10!1./+/!.2!*0 (%*%-1!)!*0
1*!"+.)0%+*+//!1/!K%!*-1!!(*!/+%0,/,.+12;$%/0+(+#%-1!)!*0N

,!.)!01*! "!.)!01.! ! ( "%/01(!,. (!/ 0%//1/)+1/)%//1.0+10,.
1*! .;#;*;.0%+* +//!1/! 1 *%2!1  1  ;"10K ! -1% .!*  ,+//%(! 1*!
.!+*/0.10%+* %),(*0%.! 1(0;.%!1.!N (#.; !/ 2*0#!/ !((! ,.;/!*0!  !14
%*+*2;*%!*0/K(*;!//%0; ! ;+((!.1*()!1 !,(!%*!;,%//!1.%*/%-1!(
.;(%/0%+* S1*! !14%:)! %*0!.2!*0%+* $%.1.#%(! ,+1. !*(!2!. ()!).*!
(+./-1!!((!P%!/0*+*.;/+.(!N*"%*!.0%*/10!1./WabX)!00!*0!*#. !






,.0%-1! !($%.1.#%!+.(!!0)4%((+"%(!%*0.+ 1%0(S10%(%/0%+* !(/!./
 !,1%/ (! )%(%!1  !/ **;!/ a[ W``XN 
(/ /+*0 1&+1. S$1%  ! ,(1/ !* ,(1/
,+,1(%.!/ !* .%/+*  ! (S;(.#%//!)!*0  ! (!1./ $),/  S10%(%/0%+*K )%/




! ,+12+%. $;)+/00%-1!  1 (/!.  1* 2*0#! )&!1. ,+1. (! ,.0%%!*M %(
,!.)!0  ! .;(%/!. 1*! %*0!.2!*0%+* $%.1.#%(! ,(1/ ,.;%/! !* 1#)!*0*0 (
2%/%%(%0; 1/%0!N
 %)%*10%+* !(S%*"())0%+*,+/0+,;.0+%.!1#)!*0!(!+*"+.0 1,0%!*0K
)%/1//%!(1% 1,.0%%!*(+./-1!!(1%P%0.2%((!,.:/ !/2+%!/.!/,%.0+%.!/N
!/2*0#!/,!.)!00!*0(+./ !.;(%/!. !/%*0!.2!*0%+*/!*)1(0+%.!K-1%
*;!//%0%!*0 1,.2*0 1*! $+/,%0(%/0%+* ,+1. (R+/!.20%+*  !/ 2+%!/
;.%!**!/)%/;#(!)!*0,+1.(!//+%*/,+/0+,;.0+%.!/%*/%-1!(#!/0%+* !
( +1(!1.,.2+%!,.!*0;.(!N
#1;.%/+* !/ 0%//1/%*/%-1! ( %0.%/0%+* /+*0;#(!)!*0);(%+.;!/2!
(S10%(%/0%+* !(/!./N+),.;!7(S10%(%/0%+* S1*/(,!(K(S%*0!.2!*0%+*!*0.%*!




*"%*+*+/!.2!1*! %)%*10%+* !( +1(!1.,+/0P+,;.0+%.!N
.6!/%'P&*/ !0 */ W]]X ,.+,+/!*0 (+./ 1*! );0$+ ! +*/!.20.%!  !
"!.)!01.! !/1)+5!* S1*!(/!.+0$;.,%!Na\,0%!*0/+*0;0;0.%0;/2!





!/10!1.//S//1.!*0 S+. -1!(!/%*1/!/0(%.! !0+10!%*"!0%+*!*"%/*0
 !/ +*0.A(!/ . %+#.,$%-1!/ ,.; +,;.0+%.!/ %*/% -1!  !/ .%*9#!/ 7 0.2!./
(S(2;+(!N!+*0!*1 1.%*9#! +%0<0.!(%.!0 ;,+1.21 !,1/N

0$;.,%!!/0.;(%/;!2!1*(/!.%+/0%)1(*0\\[a !,1%//*!^[)
2! 1*! (1)%:.!  S;)%//%+*  ! c^[*)  ! (+*#1!1.  S+* !N .+%/ 5(!/
 S%.. %0%+* !40. !0 %*0. +.14 /+*0 .;(%/;/ !* )+ ! +*0%*1 !0 .;,;0;/
,!* *0_&+1./M

P !,.!)%!.5(! !^K`)%*10!/2!1*!%.. %0%+*!40.+.(! !_7
0.2!./(,!1 12%/#!1*%2!1 !(.;#%+*/+1/+.%0(!N
P !  !14%:)!  ! ^K`)%*10!/ 2! 1*! %.. %0%+* %*0. +.(!  ! _  1
*%2!1 1,(*$!. 1/%*1/)4%((%.!








S2*0#!)&!1. ! (S10%(%/0%+* 1 (/!.!/0 (S/!*! !$%.1.#%!2! 0+10!/
(!/ +*0.%*0!/ !0 (!/ +),(%0%+*/ -1% (1% /+*0 (%;!/N 
( +*2%!*0 ;#(!)!*0  !
/+1(%#*!. -1! (!/ ,0%!*0/ *S+*0 ,/ !1 !/+%*  ! .!!2+%.  ! 0.%0!)!*0
*0%%+0%-1!  1.*0 ( 0$;.,%! #.8! 7 (S0%+* *0%)%.+%!**!  1 .5+* (/!.N
*"%*K11*!,!.0! !,.+"+* !1.2!/0%1(%.!*%,!.0!+//!1/!(2;+(%.!*S;0;
+/!.2;!K +*0.%.!)!*0 14 0!$*%-1!/ $%.1.#%(!/10%(%/*0 !/ ()!14K !
-1%!/01*,+%*00.:/%),+.0*0,+1.(.;$%(%00%+*,.+0$;0%-1!N

! (/!. !/0  +* 1*! );0$+ ! *+* %*2/%2!K  ! +1.0!  1.;!K ,.;/!*0*0  !
*+).!14 2*0#!/ ,+1. (! ,0%!*0 ,1%/-1S%( ;(%)%*! (! .!+1./ 7 1*!










!/ +))1*%0%+*/ 1+P/%*1/%!**!/ ,,.%//!*0 ( ,(1,.0  1 0!),/ ,.:/
1*! 21(/%+* !*0%.!K !0 (! ,(1/ /+12!*0  ! ( ,.!)%:.!)+(%.!)4%((%.!K -1%
!*0.!0%!*01*!.!(0%+*;0.+%0!2!(!,(*$!. 1/%*1/N
(!/0 +* 1 !2+%. 1
$%.1.#%!* !*0%/0! ! %#*+/0%-1!. ( +))1*%0%+* (!,(1/2%0!,+//%(!"%*





/,+*0*;)!*0N +1. (!/   ! 0%((!/ /1,;.%!1.!/ 7 ^)) %( "10 !*##!. 1*
0.%0!)!*0 $%.1.#%(N !/ /%*1/ ,.;/!*0*0 1*! %*"!0%+*  !2.+*0 <0.! 0.%0;/
2!1*0.%0!)!*0*0%%+0%-1!//+%;71*!/+(10%+**/(!N*/ !.;% %2!
+1  ! .;/%/0*! 1 0.%0!)!*0K ( ,.%/! !* $.#! /!. ,(1.% %/%,(%*%.! !0 1*
//%*%//!)!*0 1/%*1/,.1*/!.*;!//%.!N

+1.  ! ,!0%0!/ +))1*%0%+*/K (! .,,.+$!)!*0  !/ !.#!/  ! ( #!*%2! 7
(S% !  S1*! /101.! ,!10 ,!.)!00.! ( "!.)!01.!  ! ( N 1*  ( /101.!
,.%)%.! *! ,!.)!0 ,/  S+0!*%. 1*! "!.)!01.!  ;-10!K ( "!.)!01.! ,. (!/
0%//1/ )+1/ !* 10%(%/*0 1* ()!1 2!/0%1(%.! +1 ,(0%* /!)(! <0.! (!
0.%0!)!*0 !.;";.!*!N! ()!12!/0%1(%.!K)(#.; (,!.0! !$10!1. 1
/%((+*-1S%(!*0.%*!K!/0,(1/,+,1(%.!-1!(!()!1,(0%*K-1%,.;/!*0!,(1/
 !+),(%0%+*/ 1"%0 !(6+*!,(0%*!(%//;! ;*1 ;!N!,!* *0!.0%*/
,.0%%!*/(!,.;":.!*0!*.%/+* !/+*!4!((!*0!%..%#0%+*N

(#.; ( .;1//%0! -1% *S!/0 ,(1/ 7,.+12!. ! !/ ()!14K %( !4%/0!1* %*0;.<0
#.* %//*0 ,+1. ( "!.)!01.! +//!1/!K  1 "%0  S1*!  !)* ! .+%//*0!  !
.;$%(%00%+* %),(*0%.!N  )%/! !* ,(!  S1* #.!""+*  S+/ 10+#:*! !/0 (!
0.%0!)!*0 !$+%4(+./-1!(S+*/+1$%0!,(!.1*%),(*0!* +P+//!14N!//%0!/




"!.)!01.!+//!1/!NS!/0(!/ !/)!).*!/ !.;#;*;.0%+*K !(S10%(%/0%+* !
)0;.%14 !+)(!)!*0 S+.%#%*!/5*0$;0%-1!+1*%)(!K ! ( ".%0%+* !
.%*!/*(+#1!/+1!*+.! !(S10%(%/0%+* !,(-1!/ !);0(N!/10!1./+*0
0!* *! 7 ,.;";.!. (!/ )0;.%14 /5*0$;0%-1!/ +1 10+#:*!/ ,. .,,+.0 14
a^

)0;.%14  S+.%#%*! *%)(!K ,+1. (!/-1!(/ %(/ )!00!*0 !* #. ! +*0.! 1*!
0.*/)%//%+* ,0$+#:*! ,+//%(!N %/ )(#.; (! (.#! $+%4  ! 0!$*%-1!/
,.+,+/;!/ */((%00;.01.!K%(/!)(!.%0-1S!((!//+%!*0%/+(;!/K!0-1!/!1(!1*!
,+%#*;!  ! );0$+ !/ .!),+.0!*0 (S $;/%+*  !/ ,.0%%!*/K !* .%/+*
!.0%*!)!*0  ! (!1. +D0K )%/ ;#(!)!*0  ! (!1. +),(!4%0; +),.;!/ 14
0!$*%-1!/ /0* . /N 1 21  ! !00! .!21!  ! ( (%00;.01.!K *+1/ ,+12+*/
+*(1.! -1! (! 0.%0!)!*0 $%.1.#%( 7 (S% !  S1* ()!1 ,(0%* +1











































(1) Abuabara A. et al.  
Evaluation of different treatments for oroantral/ oronasal 
communications: experience of 112 cases. Int. J. Oral 
Maxillofac. Surg. 2006; 35: 155–158. 
 
(2) Adam S, Salles F, Guyot L, Cheynet F, Chossegros C, 
Blanc J-L.  
Le Lambeau de langue dans la reconstruction des pertes de 
substances du palais. Revue Stomatol. Chir. Maxillo. 
2011;112:22-26 
 
(3) Ahmed MS, Askar NA.  
Combined bony closure of oroantral fistula and sinus lift 
with mandibular bone grafts for subsequent dental implant 
placement. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 2011 Apr;111(4):e8-14. PubMed PMID: 
21420631. 
 
(4) Al-Sibahi A, Shanoon A  
The use of soft polymethylmethacrylate in the closure of 
Oro-antral fistula.. Amrican association of oral and 
maxillofacial surgeons. 0278-2391/82/0300/0165 
 
(5) Allais M, Maurette PE, Cortez AL, Laureano Filho JR, 
Mazzonetto R. 
The buccal fat pad graft in the closure of oroantral 
communications. Braz J Otorhinolaryngol. 2008 Sep-
Oct;74(5):799. PubMed PMID: 19082369. 
 
(6) Andric M, Saranovic V, Drazic R, Brkovic B, Todorovic 
L. Functional endoscopic sinus surgery as an adjunctive 
treatment for closure of oroantral fistulae: a 
retrospective analysis. Oral Surg Oral Med Oral Pathol 
Oral Radiol Endod. 2010 Apr;109(4):510-6. Epub 2010 Feb 
13. PubMed PMID: 20156695. 
 
(7) Anzalone JV, Vastardis S.  
Oroantral communication as an osteotome sinus elevation 








(8) Ashtiani AK, Fatemi MJ, Pooli AH, Habibi M.  
Closure of palatal fistula with buccal fat pad flap. Int J 
Oral Maxillofac Surg. 2011 Mar;40(3):250-4. Epub 2011 Jan 
13. PubMed PMID: 21236642. 
 
(9) Awang M-N.  
Closure of oroantral fistula. Int. J. Oral Maxillofac. 
Surg. 1988; 17: 110-115. 
 
(10) Batista S.H.B,  Soares E.S,  Costa F.W,  Bezerra TP, 
Clasen H.S .  
Corps étrangers du sinus maxillaire. Considérations sur la 
fermeture des abords maxillaires. Rev stomatol chir 
maxillofac 2011;112:316-318 
 
(11) Bellinger DH.  
Preliminary report on the use of tantalum in 
maxillofacial and oral surgery. J Oral Surg 5:108, 1947 
 
(12) Bentahar O, Pomar P, Fusaro S, Benfdil F, Aguenaou A, 
Abdedine A.  
Prothèses obturatrices après maxillectomie. Bases 
fondamentales et thérapeutiques. EMC stomatologie 22-066-
B-58, 2008 
 
(13) Briche T, Seigneuric J-B, Raynal M, Lepage P, 
Kossowski M, Denhez F.  
Relations pathologiques entre dents et sinus maxillaires. 
EMC stomatologie, 22-038-A-10,2007 
 
(14) Budge, C. T.:  
Closure of oroantral open- ing by the use of tantalum 
plate. ,L Oral Surg. 1952: 10: 32-33. 
 
(15) Burić N, Jovanović G, Krasić D, Tijanić M, Burić M, 
Tarana S, Spasić M.  
The use of absorbable polyglactin/polydioxanon implant 
(Ethisorb(®)) in non-surgical closure of oro-antral 
communication. J Craniomaxillofac Surg. 2012 Jan;40(1):71-
7. Epub 2011 Mar 5. PubMed PMID: 21377886. 
 
(16) Chemli H, Mnejja M, Dhouib M, Karray F, Ghorbel 
A,Abdelmoula M.  
Sinusites maxillaires d’origine dentaire : traitement 







(17) Cortes D, Martinez-Conde R, Uribarri A, Eguia del 
Valle A, Lopez J, Aguirre JM.  
Simultaneous oral antral fistula closure and sinus floor 
augmentation to facilitate dental implant placement or 
orthodontics. J Oral Maxillofac Surg. 2010 
May;68(5):1148-51. Epub 2010 Feb 26. PubMed PMID: 
20188451. 
 
(18) Crolius, W. E.: 
Use of Gold Plate for the Closure of Oroantral Fistulas, 
Oral Sur-2. 10, 836-838, 1956.  
 
(19) De Moraes EJ.  
Closure of oroantral communication with buccal fat pad 
flap in zygomatic implant surgery: a case report. Int J 
Oral Maxillofac Implants. 2008 
Jan-Feb;23(1):143-6. PubMed PMID: 18416426. 
 
(20) Dym H, Wolf JC,  
Oroantral Communication, Oral Maxillofacial Surg Clin N Am 
24 (2012) 239–247 
 
(21) Gacic B, Todorovic L, Kokovic V, Danilovic V, 
Stojcev-Stajcic L, Drazic R,Markovic A.  
The closure of oroantral communications with resorbable 
PLGA-coated beta-TCP root analogs, hemostatic gauze, or 
buccal flaps: a prospective study. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod. 2009 Dec;108(6):844-50. Epub 
2009 Oct 28. PubMed PMID: 19875318. 
 
(22) Grzesiak-Janas G, Janas A.  
Conservative closure of antro-oral communication 
stimulated with laser light. J Clin Laser Med Surg. 2001 
Aug;19(4):181-4. PubMed  
PMID: 11523860. 
 
(23) Haas R, Watzak G, Baron M, & al. 
A preliminary study of monocortical bone grafts for 
oroantral fistula closure. Oral Surg Oral Med Oral Pathol 
Oral Radiol Endod 96:263, 2003 
 
(24) Hajiioannou J, Koudounarakis E, Alexopoulos K, 
Kotsani A, Kyrmizakis DE.  
Maxillary sinusitis of dental origin due to oroantral 
fistula, treated by endoscopic sinus surgery and primary 
fistula closure. J Laryngol Otol. 2010 






(25) Hariram, Pal US, Mohammad S, Singh RK, Singh G, 
Malkunje LR.  
Buccal fat pad versus sandwich graft for treatment of 
oroantral defects: A comparison. Natl J 
Maxillofac Surg. 2010 Jan;1(1):6-14. PubMed PMID: 
22442542; PubMed Central PMCID: PMC3304177. 
 
(26) Hori M, Tanaka H, Matsumoto M, Matsunaga S.  
Application of the interseptal alveolotomy for closing the 
oroantral fistula. J Oral Maxillofac Surg. 1995 
Dec;53(12):1392-6. PubMed PMID: 7490648. 
 
(27) Isler SC, Demircan S, Cansiz E.  
Closure of oroantral fistula using auricular cartilage: a 
new method to repair an oroantral fistula. Br J Oral 
Maxillofac Surg. 2011 Dec;49(8):e86-7. Epub 2011 May 6. 
PubMed PMID: 21530029. 
 
(28) Jain MK, Ramesh C, Sankar K, Lokesh Babu KT.  
Pedicled buccal fat pad in the management of oroantral 
fistula: a clinical study of 15 cases. Int J Oral 
Maxillofac Surg. 2012 Aug;41(8):1025-9. Epub 2012 Mar 21. 
PubMed PMID: 22440613. 
 
(29) Kansu L, Akman H, Uckan S.  
Closure of oroantral fistula with the septal cartilage 
graft. Eur Arch Otorhinolaryngol. 2010 Nov;267(11):1805-6. 
Epub 2010 Jul 20. PubMed PMID: 20644947. 
 
(30) Kaya Thoma,  Gion F. Pajarola,  Klaus W. Gr€atz, and 
Patrick R. Schmidlin,  
Bioabsorbable root analogue for closure of oroantral 
communications after tooth extraction: A prospective 
caseecohort study. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 2006;101:558-64 
 
(31) Killey HC, Kay LW. 
Obserations based on the surgical closure of 362 oro-
antral fistulas. Int Surg 57 :545, 1972 
 
(32) Kinner U, Frenkel G. 
Alternative Methoden des Verschlusses von Mund-Antrum-
Verbindungen; Die plastische Deckung der Kieferhöhle mit 
lyophilisierter Dura mit alkoholischer Prola- minlösung. 








(33) Kitagawa et al.  
Use of third molar transplantation for closure of the 
oroantral communication after tooth extraction: A report 
of 2 cases. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod 2003;95:409-15 
 
(34) Lazaridis N, Tilaveridis I, Venetis G, Lazaridou M. 
Maxillary sinus osteoplasty with vascularized pedicled 
bone flap. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 2008 Dec;106(6):828-32. Epub 2008 Jul 25. PubMed 
PMID: 18656389. 
 
(35) Lee BK.  
One-stage operation of large oroantral fistula closure, 
sinus lifting, and autogenous bone grafting for dental 
implant installation. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod. 2008 Jun;105(6):707-13. Epub 2008 Mar 4. 
PubMed PMID: 18299230. 
 
(36) Lerat J, Aubry K, Brie J, Perez AF, Orsel S, Bessede 
JP. Communications bucco-naso-sinusiennes. EMC (Elsevier 
Masson Paris SAS) Oto-rhino-laryngologie (20-480-M-
10)2011. 
 
(37) McClung EJ, Chipps JE:  
Tantalum foil used in closing antro-oral 
fistulas. US Armed Forces Med J 7:1183, 1951 
 
(38) Meyer C, Camponovo T, Euvrard E, Chatelain B.  
Les membranes en chirurgie pré-implantaire. Rev stomatol 
chir maxillofac 2012; 113:212-230 
 
(39) Meyer E, Liebenberg SJ, Fagan JJ.  
Buccal fat pad - a simple, underutilized flap. S Afr J 
Surg. 2012 Mar 29;50(2):47-9. PubMed PMID: 22622104. 
 
(40) Morel M, Danino A, Malka G. 
Utilisation du lambeau marginolingual dans la fermeture 
des fistules palatines. Etude retrospective sur 7 cas. Ann 
chirp last esthét 2001; 46; 5-9    
 
(41) Neuschl M, Kluba S, Krimmel M, Reinert S.  
Iatrogenic transposition of the parotid duct into the 
maxillary sinus after tooth extraction and closure of an 
oroantral fistula. A case report. J Craniomaxillofac Surg. 
2010 Oct;38(7):538-40. 







(42) Ogunsalu C.  
A new surgical management for oro-antral communication: 
the resorbable guided tissue regeneration membrane-bone 
substitute sandwich technique. School of Dentistry, 
Faculty of Medical Sciences, The University of the West 
Indies, St Augustine, Trinidad and Tobago 
 
(43) Ogunsalu CO, Rohrer M, Persad H, Archibald A, Watkins 
J, Daisley H, Ezeokoli C, Adogwa A, Legall C, Khan O. 
Single photon emission computerized tomography and 
histological evaluation in the validation of a new 
technique for closure of 
oro-antral communication: an experimental study in pigs. 
West Indian Med J. 2008  Mar;57(2):166-72. PubMed PMID: 
19565962. 
 
(44) Pektas ZO, Kircelli BH, Bayram B, Kircelli C, Uckan 
S. Alveolar cleft closure by distraction osteogenesis with 
skeletal anchorage during consolidation. Int J Oral 
Maxillofac Implants. 2008 Jan-Feb;23(1):147-52. PubMed 
PMID: 18416427. 
 
(45) Peñarrocha-Diago M, Garcia B, Gomez D, et al. 
Zygomatic bone graft for oral-antral communication closure 
and implant place- ment. J Oral Implantol 33:305, 2007 
 
(46) Poeschl PW, Baumann A, Russmueller G, Poeschl E, Klug 
C, Ewers R.  
Closure of oroantral communications with Bichat's buccal 
fat pad. J Oral Maxillofac Surg. 2009 Jul;67(7):1460-6. 
PubMed PMID: 19531418. 
 
(47) Ravi Kumar P, Jyothi M, Sirisha K, Racca K, Uma C. 
Autotransplantation of mandibular third molar: a case 
report. Case Rep Dent. 2012;2012:629180. doi: 
10.1155/2012/629180. Epub 2012 Dec 17. PubMed PMID: 
23346422; PubMed Central PMCID: PMC3533607.  
 
(48) Scala M, Gipponi M, Pasetti S, Dellachà E, et al.  
Clinical Applications of Autologous Cryoplatelet Gel for 
the Reconstruction of the Maxillary Sinus. A New Approach 
for the Treatment of Chronic Oro-sinusal Fistula. In vivo 
21: 541-548(2007) 
 
(49) Semur F, Seigneuric J-B. Complications des avulsions 







(50) Shaker et al. 
Competent closure of chronic oroantral fistula with 
Zenoderm. Oral Surgery Department, Faculty of Oral and 
Dental Medicine, Cairo University.Egypt Dent J. 1995 
Jul;41(3):1237-42. 
 
(51) Shapiro DN, Moss M.  
Gold plate closure of oroantral fistulas. J Prosthet Dent. 
1972 Feb;27(2):203-8. Review. PubMed PMID: 4550779. 
 
(52) Singh J, Prasad K, Lalitha RM, Ranganath K.  
Buccal pad of fat and its applications in oral and 
maxillofacial surgery: a review of published literature 
(February) 2004 to (July) 2009. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod. 2010 Dec;110(6):698-705. Epub 
2010 Jul 2. Review. PubMed PMID: 20580275. 
 
(53) Stajcic Z, Todorovic LJ, Petrovic V:  
Tissucol in closure of oroantral communication. A pilot 
study. Int J Oral Surg 14:444, 1985 
(54) Steiner M, Gould AR, Madion DC, Abraham MS, Loeser 
JG. Metal plates and foils  for closure of oroantral 
fistulae. J Oral Maxillofac Surg. 2008 Jul;66(7):1551-5. 
PubMed PMID: 18571051. 
 
(55) Strauss R-A, Fallon S-D,  
Lasers in contemporary oral and maxillofacial surgery. 
Dent Clin N Am 48 (2004) 861–888 
 
(56) Suhonen JT, Meyer BJ. 
Polyactic acid (PLA) root replica in ridge maintenance 
after loss of a vertically fractured incisor. End Dent 
Trauma 1996;12:155-60 
 
(57) Sun Jian 
Réhabilitation maxillaire pré implantaire : étude de 55 
cas avec greffe de comblement par os autologue, rev. 
Stomatol. Maxillofac, 1999, 100, n°5, pp.214-220 
 
(58) Visscher SH, van Minnen B, Bos RR.  
Closure of oroantral communications using biodegradable 
polyurethane foam: a feasibility study. J Oral Maxillofac 
Surg. 
2010 Feb;68(2):281-6. Epub 2010 Jan 15. PubMed PMID: 
20116696. 
 
(59) Visscher SH, van Minnen B, Bos RR.  
Closure of oroantral communications: a review of the 
literature. J Oral Maxillofac Surg. 2010 Jun;68(6):1384-
b\

91. Epub 2010 Mar 12. Review. PubMed PMID: 20227153. 
 
(60) Visscher SH, van Roon MR, Sluiter WJ, van Minnen B, 
Bos RR.  
Retrospective study on the treatment outcome of surgical 
closure of oroantral communications. J Oral Maxillofac 
Surg. 2011 Dec;69(12):2956-61. Epub 2011 Jul 14. PubMed 
PMID: 21752508. 
 
(61) Visscher SH, Van Minnen B, Bos RR.  
Feasibility of conical biodegradable polyurethane foam for 
closure of oroantral communications. J Oral Maxillofac 
Surg. 2011 Feb;69(2):390-5. Epub 2010 Oct 14. PubMed PMID: 
20950909. 
 
(62) Von wowern N.  
Closure of oroantral fistula with buccal flap: Rehrmann 
versus Moczar. Int. J. Oral Surg. 1982: 11: 156—165. 
 
(63) Waldrop TC, Semba SE.  
Closure of oroantral communication using guided tissue 
regeneration and an absorbable gelatin membrane. J 
Periodontol. 1993, Nov;64(11):1061-6. PubMed PMID: 
8295091. 
 
(64) Watzak G, Tepper G, Zechner W, et al. 
Bony press-fit closure of oro-antral fistulas: A technique 
for pre-sinus lift repair and secondary closure. J Oral 
Maxillofac Surg 63:1288, 2005. 
 
(65) Wilson SM, Pell P, Donegan EA:  
HIV-l transmission following the use of cryoprecipitated 
fibrinogen as gel/adhesive. Transfusion 31s:51s, 1991. 
 
(66) Whitman DH, Berry RL and Green DM:  
Platelet gel: an autologous alternative to fibrin glue 
with applications in oral and maxillofacial surgery. J 
Oral Maxillofacial Surg 55: 1294- 1299, 1997. 
 
(67) Yalçın S, Oncü B, Emes Y, Atalay B, Aktaş I.  
Surgical treatment of oroantral fistulas: a clinical study 
of 23 cases. J Oral Maxillofac Surg. 2011 Feb;69(2):333-9. 
Epub 2010 Dec 9. PubMed PMID: 21145640. 
 
(68) Zide M-F, and Karas N-D. 
Hydroxylapatite Block Closure of Oroantral Fistulas. J 









$  ! $ .$$ !# $ $$#%% $ !#.$%.$3  '% /%#
 $.#.$   !# !#$ , &#$ &%&#$3 $$ && !!# % 





        

&%!!# &'.3      &3





#.$%&&#*3     
 *  &%.






































!" ""!#$#"( 0##0&! "$ "!















, "$"    0##! "  ! $"  "
"""*"#!""0	$#*

"#$$&#!""#%!""-#!"!!($!"#"
0"#!$# $0!)$$!"+!"

$""0!#$!"#""$"+("!"""

$""$%!#0!!#*!"*"!+!""0' $


b_

 
 
 
 
 
 
 
 
 
 
 

































